Speltatast 


with the spelter coating that holds fast 


GALVANIZED SHEETS 


Uniform coating 
High resistance to corrosion 


Easy ‘workability’ 


‘Speltafast', with its tight and uniform coating, is 
so well bonded that it will withstand seaming and 
lock forming, and all stamping and drawing 
operations within the range of the steel base. 


‘Speltafast’ is available in plain sheets up to 48” 
wide (depending on gauge), in gauges from 18 to 32, 

® and in lengths from 36” to 144”. Corrugated sheets 
are available in various profiles. 


*"Spelcafast’ is 
available in 


scan Richard Thomas & Baldwins (Sales) Limited 


Sheet and Plate Department, 47 PARK STREET. LONDON. W.! Telephone: Mayfair 8432 
MITRE WORKS, EAGLE STREET, WOLVERHAMPTON Telephone: Wolverhampton 2777! 
613-620 ROYAL EXCHANGE, MANCHESTER 2 Telephone: Deansgate 7525 





Press 


DOWN -TIME 


SN Au CUT from days 
‘<—I) to minutes 


= HE 
a ~ ye 


with this 
INTERCHANGEABLE 


TORC-PAC 


These new look inclinables have been designed ar 
revolutionary TORC-PA( sealed- = 

never requires adjustment, Clute! 

is eliminated by the permanently ac 

friction plate TORC-PAC drive 

changeable and replacement se C 

idle from stock C¢ ) 


DRIVE UNIT GUARANTEED FOR 18 MONTHS 


‘ROCKWELL sony VECEERS 


MACHINE TOOL TD. WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


ALSO AT - BIRMINGHAM-TELEPHONE SPRINGFIELD 1134/5 - STOCKPORT—TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 2822 
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WHATEVER THE SHAPE OR SIZE, ASEAWELD 
HAVE A MACHINE TO GET ROUND IT 


hroa sn 
it. Pedal ope 


oth wheels driven 
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ASEAWELD 
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Complete fan units ....impellers and casings... . 
impellers only .... or special casings where 
equipment cannot accommodate standard casings— 
AIRSCREW can supply them all from their Lightweight 


Centrifugal range ! 
LIGHT WE | é H] Simple in design, these lightweight fans are ex- 
tremely robust and possess the minimum of corrosion 


problems. They are also aerodynamically clean, 

= ensuring quiet operation and relatively high effici- 

Centrifugal ency. The range consists of six diameters (6" to 11" 

inci.), with three widths for each diameter, and can 

be offered as double inlet double width as well as 
single inlet single width. 


Fans and 


Impellers... 


Ideally suited for Oil Burmng 
Air Conditioning, Domestic & 
Industrial Air Heating and 

tion equipment 


talk to AIirscrew /irsi 


\ Manufacturers of all types of Axiai 


Please write for details to 
THE AIRSCREW COMPANY 
WEYBRIDGE : SURREY TE 


Flow, Centrifugal, Aircraft and 
Cocling Tower Fans. 


& JICWOOD LIMITED 
=L: WEYBRIDGE 2242/7 
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Fry's make 197... 


It’s a fact! 197 Different solders. There's 
low melting point solders—solder wires 

high temperature solders—solders for silver 
ceramics—body patching solders—spray 
gun solders—electrical solders—tinplate, 
steel and zinc solders—and many more 


besides. 


..hot now - its LOG! 


The other day we really hit a snag. We 
had to solder joints at a temperature 
below 50° centigrade. So we got straight 


on to Fry’s. They tackled the problem at 


once and made up a special solder alloy 


for us. So that made 198—though it’s 


probably gone up again since then. 


Fry's Solders and Fluxes for Industry 


; | 
F RY i) Metal foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19. Tel: MITcham 4023 (7 











ind at: MANCHESTER KIDDERMINSTER GLASGOW DUBLIN 


MRP 123 
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3 NEW MACHINES 
TO BOOST OUTPUT 
SLASH COSTS! 


BEUTLER PRESSES 
Particularly Suitable 
for ‘Fine- Blanking 


FIRST MECI 
i-BLANKING 
TH 200 STROKE 
JTE! 


KIMBELL MAGHINE 


KIMBELL MACHINE TOOLS LTD., 4, SOUTH LAMBETH 
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IWK 
TRANSFER PRESSES 


THE NEW 550 TON 
TRANSFER PRESS 


THE NEW 40 TON 
TRANSFER PRESS 


Has the f 


POST THIS COUPON TO KIMBELL MACHINE TOOLS LTO. 4, SOUTH LAMBETH PLACE. LONDON, 8 W868 


AND TICK THE SQUARE WHERE YOU WOULD LIKE COMPREHENSIVE LITERATURE 


TOOLS LIDS" 


PLACE, LONDON S.W.8. REL 6711 i ie 
na eaalrerlUrlCUC clUCU ll all 
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SENSIBLE 
SAFETY 


es 


Sa fe fy 


Pi ust 
34 iv 
HARVEY FACILITIES AND PRODUCTS = . 
ASS I WELDED PRESSURE VESS! ) -_ a with 


WARGO’ WAGHINERY GUARDS 


HA RVEY G. A. HARVEY & GO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 


Eenv 


wwp 
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DAVY-UNITED AT CONSETT 


nstalled under the 


One of the modern billet rolling p 
steel industry's post-war developme f 
10-Stand Morgan Continuous Billet and Slab Mill 
built by Davy-United for Consett Iron Company 
s fed by a Davy-United Blooming and Slabbing Mill 


+ f 29 Of t Sa week 


programme is 


nN outpu 


DAVY- ASHMORE GROUP 


DAVY AND UNITED ENGINEERING COMPANY LIMITED - SHEFFIELD 
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...at Darlington Railway 
Plant & Foundry 
Co. Ltd. 


Universal punching, shearing, cropping and notching machine; 5 sizes; 
shears 2? to 1 in. M.S. Plate, etc. Wards, sole U.K. distributors for 
whole Ficep range, which also includes Hot and Cold Billet & Bar 
Shear and Alligator Shears, welcome enquiries and will gladly 


demonstrate. Illustrated folder available 


THOS. W. WARD LTD | 11210" worms © suerrie.o 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND ~ W.C.2. Telephone: Temple Bar !5!5 
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‘Artbrite’ consists of R.T.B. ‘Speltafast’ galvanized 


sheet steel, faced with decorative P.V.C. material 


WIDEST RANGI 
Artbrite’ is available in an exceptionally wide range w 
includes plain and patterned, glossy, matt and 


hes, in a great many colours and colour combinati 


EASY TO WORK 
\ panel, ‘Artbrite’ has the strength and fire-resistance 


ind tor a great number of other uses—it 
















idvantages of cleanabdulity resistance to weather, 


laptability to most of the ordinary metal-working proce 


VALUABLE WITH OTHER MATERIALS 
Artbrite’ 1s a perfect complement to plastic and p 
fetails. Various grains harmonize or contrast with real w 


are many textures and restful colours that reced 


There are gay patterns for consumer goods and bright 


colours for shop and kitchen fixtures 


ECONOMY 
Large areas can be covered with ‘Artbrite’, combining 


tructure and styling, without costly dies 


Enquiries should be addressed to Speciality Department 


Richard Thomas & Baldwins 
(Sales) Limited 


47 PARK STREET, LONDON, W.!| MAYFAIR 8432 


Se Ser ea 


— 








SOLE AGENTS FOR THE UNITED KINGDOM 


W 








1c KM™MAN 


Nearly 150 years of service to 
the Sheet Metal Working In- 
dustries has endowed the Schuler 
name with a World-wide repu- 
tation — For highest quality 
engineering, first-class quality 
and service, and the most com- 
prehensive range of sheet metal 
working machines in the world 


FACTORED MACHINE TOOL DIVISION, BANNER LANE, COVENTRY 


Telephone: Tile Hill 65231 








F.581 








Notching Machines in 5 sizes 


HIGH SPEED BLANKING PRESSES 


Transfer Presses 





Wide Frame Toggle Drawing Presses 





Dial Feed Pre 














7 2 
, 
ar tgs 
j Ga 
& wn 
A 


Nig, ti... 
~ 


*““GODINS ”’ Formed Sections 
are produced in 
STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. 
and further processed for various articles to your own 
specifications. 


Sections formed from strip up to 16” wide x 8 s.wig 
to 30 s.w.g. thick, either in straight lengths or 
fabricated to buyers’ requirements, ' 





“THE ROLLERS OF oTEEL ¢ SECTIONS LTD., NEWPORT, MON. 


OME EWPORT 6540! (PB.X.) TELEGRAMS - GODINS,NEWPORT, MON 








..and you can make your own die sets - but 


it’s better to buy from Besouller 
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Multi or single stack 
annealing—they both need 
INCANDESCENT 

FURNACES 


For the new Richard Thomas 
Baldwins’ Spencer Works 

Llanwern, Nr Newport, Mon 

Incandescent are supplying 15 

fourstack furnaces and 15 

single stack furnaces and 

1 total of 72 bases to 


handle 17,000 tons 





per week of steel 

1 coils up to 84 
meter, stack 
height 190 


SHEET ANNEALING DIVISION 
SMETHWICK ~— ENGLAND 


16, 10H /61 
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qrgest 
Leseirish, 


Almost fifty models 
available All fully 
veloped and 
proved ° Coil 
limitatior When 
buy HUMPHRIS — yo 


years of experience 


Four distinct types of reel are illustrated Single-head, expanding mandre reels (both motorised and 
un-powered), Double-head expanding mandrel reels (motorised) and Chuck type centering reels (unpowered) 


The range of weight capacities is between 1,500 and 11,000 Ib.; strip between 6 and 36 wide accommodated 





adel — - by the selected range of models lustrated 


a 
\/ preaamasler the spearhead of development in the pressed metal industry 


HUMPHRIS & SONS LTD - POOLE - DORSET WU MPARAS 
TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS Wij 


SHEET METAL INDUSTRIES 15 
July 1901 











FOR A WORLD 
PATTERNED 

IN STEEL 
START WITH 
SENDZIMIR’S 
STAINLESS. 


MAIN PRODUCTS 


ROUND BAR 
HOT ROLLEC 
HOT ROLLEC 
SHEETS ANE 
COLD ROLLED 
STEE SHEET 

ROLLE 





a eo ae a 


Nisshin Steel Works, Ltd. 


Head Office 3,4-chome Hatchobori. Chuo-ku Tokyo, Japon 


CABLE ADDRESS NSWORKS TOKYO 
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FRENCH 


UNIVERSAL SHEET METAL BENDER AND FOLDER 
MODEL 251 F 


Robust and versatile 
semi-automatic cycle amping nding, formin correc 
the folding beam and releasing the clamping pressur simply by p1 ire 


on foot switch. Alternatively, any of these operat can be performed 


t angle, lowering 


independently. Clamping and bending beams are powered by independent 
motors with provision against overload. The work can be speedily and 
accurately positioned by an adjustable rear guide and a graduated dial 
controls the bend length 

Vaximum sheet width 82 Ma. 


Rear guide adjustment 4}" to 44 


Votors: Folding, 8 H.P Clan 


Write for brochure SM/21| 


SOLE U.K. DISTRIBUTORS 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Tel) WESTERN 8077 (8 lines) Telex. 23182 Groms ACCURATOOL LONDON TELEX 
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Auxiliary 
Rolling Mill Equipment 
IMustrated below is the entry end of the 12° Cold Rolled Stainless Steel Softening and Descaling 


Line installed at the Shepcote Lane Works of Firth-Vickers Stainless Steels Ltd 

This is an interesting example of a Line designed and constructed for the final processing 
stages of narrow stainless steel strip, some of which is produced as wide hot rolled coils, and 
softened and descaled on three Wellman Lines prior to slitting into suitable widths. 

We have supplied several such installations, in this country and abroad, together with the 
necessary auxiliary lines for Coil Build-up, Recoiling, Slitting and Shearing to length and suitable 


for all grades of Stainless Steels. 


7 
y 
+ 
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oe a 
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THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 | WORKS: DARLASTON, South Staffs, & BELFAST. 
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NEW = DIAMETER 
MALLORY 
ELECTRODES 


These new 3 inch diameter spot-welding elec- 
trodes are in Mallory 3, an alloy having a 
higher resistance to wear and to softening 
than any other electrode material of equivalent 
conductivity. 














Following B.S.807, the electrodes have a 3 16 
diameter tip and a 30 rake angle. To provide 
an extra large water cooling hole the spanner 
flats are omitted. 








With the comprehensive range of Mallory 
electrodes, better welds can be made faster— 
and at lower cost. 


Further details available on request 








PN ELIE om inelsamicele 4 


JOHNSON, MATTHEY & CO., LIMITED 
Cont g MA DRY METALLURGICAL PRODUCTS LTC 
73-83 Hatton Garden, London, E.C.i 

Telephone: Holborn 6989 


heMeld 
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ROBERTSON 


in JAPAN 


Photograph by courtesy of Toyo Aluminium K K. 


Dual Purpose Roughing and Finishing 

High Speed Four-High Aluminium Foil Mill, 
producing foil up to 40 ins. wide in heavy coils. 
Installed by Robertsons at the works of 

Toyo Aluminium K K, Japan. 


©® W. H. A. ROBERTSON & GO. LTD. 


BEDFORODBe+ ENGLAN OD 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS AND HALLDEN FLYING SHEARS 
WT. 334k 
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almost without exception 


rand spr 


a perfect substitute for vitreous enamel 


iV Or eier 
emperature stoving 
1on-corrosive. excellent adhes 
porous, imper 


no vious to petro c m cr t ! 
full details from :— co 


ncessionaires in U K 
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ENGINEERED FOR AUTOMATION 











COWLISHAW WALKER & CO. LIMITED 


BIDDULPH, STOKE-CN-TRENT Phone: Biddulph 3254 London Office: 117 Victoria Street, Westmins 
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STEEL SHEETS 
& PLATES 


COLD REDUCED 

HOT ROLLED 
ENAMELLING GRADES 

ZINC COATED 

LEAD COATED 
TINNED & GALVANIZED 
PLASTIC COATED IN COLOURS 


SHEARED to your sizes 


M.S. BARS 


FLATS, ANGLES, ETC. 


7 * 
TINPLATES 
ELECTROLYTIC & HOT DIPPED 
. 
ALUMINIUM SHEETS 


STOCKHOLDERS FOR JOHN SUMMERS & SONS LTD. 
PLASTIC COATED STEEL SHEETS IN TEN COLOURS 
AT MAKER’S PRICES 


lanredel 
quality 


welding 


-at low 


cost 


Equipment designed for fast, 
low-cost work on the widest range 
of materials the sensational 
Saffire for example 

From the full range of Saffire 
equipment there's sure to bea 
Saffire which can help cut 

your production costs; ask any 

of our 38 branch offices for 


experienced and expert advice 


THE BRITISH OXYGEN 
COMPANY LIMITED 
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Have youa labour 


problem? . operators 


like the 


Ke the Fa 


PRESS 


Because Burger output does not depend 
upon operators strength — the character of 
blow or pressure is always constant — just 
plug in to your airline. 


With variable speed, stroke and dwell; hand, 
foot or guard operation — the Burger Press 
is unique. 


Model DO 4 shown, has capacity up to 6tons 
at 85 Ib. p.s.i. Other models up to 16 tons 


Anything the Fly Press did — this will do 
better, and usually cheaper and quicker 


Lever Hand Contro/ 


HENRY PE 


32-38 OSNABURGH STREET 
Telephone: EUSTON 4113 


I Ghia Sele al ae 
de . e's, 2 


ere 
* Led 








SERVICE 








& CO. LTD. 


ST. MARKS STREET, WOLVERHAMPTON. Grams: Attention W'ton 


Nerthern Enquiries : CASHMORE, SPARROW (STEEL SHEETS) LTC., MOSSLEY, MANCHESTER Tei: Mossley 483 


26 SHEET METAL INDUSTRIES 
July 1961 











HYDRAULIC 
PRESSES 
50 to 5,000 
TONS CAPACITY 


MECHANICAL PRESSES 
ECCENTRIC DRIVE 


1, 2 and 4 POINT 
SUSPENSION 


STRAIGHT SIDED ~~ 
SINGLE ACTION (| Hf Yo 


ar — 
Be cs on OE ad /f NN “ 
Deep section rolled steel in | Sem ia y 
plate fabricated, shrunk- | = Wao to) SIDE FRAME CONSTRUCTION 
in tie rod construction. | a ng “ 5 


<— i f— 
—_—. _ 


Full eccentric drive 


1 


| 
Air operated brake and i 
clutch unit. f 


Double helical high-speed 
reduction gears ensuring 
smooth and silent trans- 
mission. 


Slide, Tools and moving 
platen fully air counter- 
balanced 


ee oes 


Extralong guides ensuring 
accurate precision guiding 
of slide and die cushions 


Flywheel mounted by 
ndependent bearings on 


stub-shaft 


Fully automatic re-circu- 
ating lubrication system 


RING FRAME CONSTRUCTION 
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FLUID DRIVE SHEARS..... 


Capacity to 4"; effective length of cut from 


6 ft. to 16 ft. 


SERIES 


In this series, machines are made with 
capacities respectively of $", §” }?” and 1 
thick, with length of cut from 6 ft. to 


16 ft 
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Seven essential features enable Rhodes to cut with an accuracy pre- 
viously unknown — ROBUST CONSTRUCTION permits swift, 
smooth action — OVERLOAD RELEASE — eliminates excessive 
strain and prevents misalignment, — BLADE GUIDANCE — designed 
to reduce stress — avoids distortion — BLADE RAKE — reduces 
twisting of narrow strips — HOLD DOWN — materials are gripped 
firmly before shearing starts — GAUGING — equipment covers most 
exacting requirements. 


The stroke of an ordinary mechanical shear is effected by the revolution of the crankshaft. 
Therefore the number of revolutions of the crankshaft possible per minute gives the number of 
strokes per-minute. This is quite satisfactory — BUT ONLY WHERE ALL STROKES ARE 
OF THE MAXIMUM POSSIBLE LENGTH which rarely happens in practice. By contrast 
“RHODES” FLUID DRIVE SHEARS make a stroke not exceeding length of cut —for example 


—a 12’ Shears making 40 12’ strokes per minute—the speed for a 6’ cut becomes 80 per minute 
— 3’ cut 160 per minute. 


—Low maintenance built into the design. 
Rhodes Fluid Drive Shears are immune from the effects 
of overloads — breakage is now impossible. Com- 
ponents and assemblies which normally demand 
frequent repair are a thing of the past — NO 
CLUTCH, NO BRAKE, NO ROTATING 
SHAFTS or BEARINGS. 


OVER 600 OF THESE UNIQUE MACHINES = 
HAVE BEEN SUPPLIED~- SHE A # S 
NEVER A MAJOR REPAIR / 


WAKEFIELD - ENGLAND Telephone: 2756 (3 lines) 
LONDON: Norfolk House, Laurence Pountney Hill, E.C.4. Telephone: Mansion House 7746-7747 
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“Well oiled’ 


—but the ‘sober’ fact is that all 
HEMMING Steel isin prime condition, 
protected completely from rust and 
corrosion. Free your capital and your 
floor space for day-to-day productive 
requirements ... ORDER as you USE 
Immediate delivery by HEMMING 


lorries, specially fitted for damage- 








free transport and automatic unload 


without cranage where necessary 


OR SHEARED TO YOUR EXACT 
FROM STOCK SIZE. Outwork undertaken at 


highiy competitive cost and service 


Cold Rolled— Mild and Spring, 

Coils and Lengths —all sizes 

Bright Flattened Mild Steel Wire, 

with Round and Square edges 

Bright Annealed Spring Steel 

Flats. SERVICE 
Silver Steel—all sizes, Round in 

13” and 78", Square in 13” lengths 


J. A. HEMMING LIMITED 


4 Park Rd., Moseley, Birmingham 13. Tel: Birmingham SOU 4511 (five lines) 
Works: Orchard Street, Oldbury 
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RUSH WORTH rcscs: rc 


OMFFERRALE 


tliusgttiffon shows the Q RALBA (DELTA) press 


with folding attac which is available as follows 
For 150 ton press with 6’ 62” maximum folding length. 
For 250 ton press with 9’ 10° maximum folding length 


ae i. aiaeell —_— 
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You’re half way there fy 
before you start 


PLASMETIC is a high quality 
steel with a durable 

plastic bonded to its surface. 
COLMETIC has the same 

high quality steel content but 
has paint bonded to the surface. 
Both can be produced in any 
colour and finish you wish. By 
choosing PLASMETIC or COLMETIC 
pre-coated metals you are 
instantly ready for the go-ahead 
business of production of 
pressings, shaping, 
mouldings, or drawn articles 

of any size, without 

damage to the superb finish. 


METALS 


Existing press tools, if in 
good condition, can be used 
with complete confidence. 


FOR THE MANUFACTURE OF 


PARTITIONING ELECTRONIC PANELS 
KITCHEN EQUIPMENT LIFTS 

PRAMS ELECTRIC EQUIPMENT 
OFFICE EQUIPMENT VENETIAN BLINDS 
_ STAIR RODS HINGES 

ACIA PANELS COVER STRIPS 
SPIN DRYER PARTS SHOP FITTINGS 
AND HUNDREDS OF OTHER PRODUCTS 


METALON STEELS LIMITED feiticne: wouvernameron: suzss 
Northern Office South West England & Wales Agents Scottish Agents 


London Office: 

6 Wimbledon Hill Road, 65a Alderley Road, The Commercial Metal Co. Ltd Gordon Baxter & Co. Ltd., 
imbledon Wilmsiow, 12/20 Camomile Street, 25 Blythswood Square 

London, $.W.19. Cheshire. London, E.C.3 Glasgow, C.2 

Telephone: Wimbledon 5021-2 Telephone: Wilmslow 6262 Telephone: Avenue 7981 (10 lines) Telephone: Central 6917-8 
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Intricate aes STAMPINGS... 


-1N ON 


6600 per oem 


Part: Lipstick holder Part 


sleeve 
Material: Cold 
rolled steel 


f, 


6000 per hour 
Part: Plate for 
electronic tube 


Material: Carbonised 
nickel 


| 7200 per hour 
Part: Bulb socket 


Material: Spring steel 


One “U.S.” Multi-Slide Machine has replaced as many 
as eight separate press operations on the production of 


a complex part. Two models are available which can be 
supplied completely tooled for the production of one or 
more components. If you manufacture formed stamp- 
ings from material up to 3” wide the “U.S.” Multi-Slide 


ROCKWELL 


MACHINE TOOL LTO 


3900 per hour 


tapped - 


Brush holder 


Material: Cold rolled 


stee 


9000 per hour 
Part: Radio 
component 


Material: Spring steel 


4800 per hour 
Part: Brush holder 


Material: Brass 


Machine offers outstanding reductions in production 
costs. Substantial material savings, less parts handling, 
less floor space, are only some of the benefits. 

Send us samples or drawings of the stampings you are 
producing or considering and we will be pleased to 
submit a detailed quotation. 


for further particulars write or telephone TODAY 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


US 7A 
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(B'HAM) LTD. 


Regina Works, Alcester Street, Birmingham, 12 


Telephone: MiDiand 6246 (6 lines) Telegrams “Capabie, Birmingham’ 


Viaduct Works, 


Ll OnNDON North Circular Road, 


South Chingford, 


WOR KS London, E4 


‘Phone: LARKswood $221 2/3 


% 
yi 


MAKE A NOTE OF THE NAME—YOU’LL DO BETTER AT MORLEYS 
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FOR LEVELLING PROCESSING BENDING FORMING 


© 


AUTOMATIC 
STRIP WELDING UPCOILING 




















AUTOMATIC CUTTING TUBE FORMING 
TUBE CUTTING COLD DRAWING OR PRESS FEEDING AND WELDING 


<<. AAS Ke _— — 
SA MCHIME 





BRITISH BUILT BY VICKERS 


For further particulars write or telephone TODAY 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0035 
ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 28622 
MKS 


SHEET METAL INDUSTRIES 35 
July 1961 





Yv 
C 
= 
J 
Vv 
- 
rT) 
wo 
U 
4 
1) 
3 
—s 


... we'll play it! 


Our group of companies 
isn’t what you might 
call “‘A one man band” 
but we do have the same 
co-ordination of movement, 
that complete control 
necessary for such a 
performance, thus enabling 
us to give specialised attention 
to every request. 


DUCTILE 


STEELS LIMITED 


WILLENHALL, STAFFS. TEL 601 (P.B.X.) 


Office Northern Office South 
Road 
Cheshire The 


msiow 6262 


West Englond 
Wales Agents 


London 

6 Wimbledon Hill Road 65a Alderley 

Wimbledon Wilmslow 

London, S.W.19 r, W 
Wimbledon 5021-2 


Commercial Meta 
Co. Ltd 

12/20 Camomile Street 

London, E.C.3 


Tel: Avenue 7981 (10 lines 
FOR THE FINEST 


MATERIALS AND A 


SHEET METAL 





Plain, Plastic Covered 

or Electric Galvanised 

STRIP, 

SHEETS, TUBES, 

BARS, 

COLD FORMED SECTIONS, 
POWER PRESSES, 
TUBULAR & GENERAL 
FABRICATIONS 


FOR ANYTHING 
IN LIGHT STEEL 


6917-8 


SPEEDY SERVICE CONSULT DUCTILE 


INDUSTRIES 
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>? 
77+? = * 
we a 


oe? 2 oe 


press 


world’s 

largest 

makers 

of ud 

press guards s »™ 
UD INTERLOCK WOF COURT ROAD, BIRM|NGHAM 


GrRouP 
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No. 34 Shears, Maximum capacity } in. mild steel shearing and 
(in upper photograph) flanging a stainless steel dished end 


QUICKWORK ROTARY SHEARS 


make it easy to do accurate work ....... +. FAST! 


@a They make straight, circular or irregular cuts at one pass, leaving a perfectly 
clean edge needing no subsequent dressing. 


@ They are easy to handle, both cutters being power driven and the sheet 
therefore self-feeding. 


@ Attachments for circle cutting,’ flanging, joggling and slitting. 


Range of sizes, with maximum capacities from 14 gauge to j in. mild steel 


QUIVER Sitesnseun wucnarea: 


TELEPHONE BLACKFRIARS 29 TELEGRAMS UNRIVALLED MANCHESTER 
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... Detter call in British Federal 


Not only because they are Europe's leading makers 
of resistance welders... 


but also because they have unparalleled experience in designing the really 
difficult jobs. Whether it’s a line of multi-weld presses for an automobile underbody, 
an electronically controlled system of mechanical handling, a 100OOKVA flash 
welder—or a new way of making an old component, British Federal have the 
specialists, the knowledge and the resources to provide the most effective solution 
If it’s difficult, complex or unusual (and especially if it’s never been done before) 
consult British Federal 
m 


Or, of course, if you need any type of standard spot, seam or projection welder; 


a full range of machines is immediately available. 


British Fedovreal rps a WELDING 


BRITISH FEDERAL WELDER & MACHINE CO. 
CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE DUDLEY 5470! 
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Deep draw work a speciality 


Also milling, drilling 
capstans and assemblies 


os 
By 
. 
‘RAFALGAR WORKS MERTON ABBEY . LONDON 8.W.19 
Ta e: ur y 1144 (7 lines 





ra = UZ your need ts / 
| STEEL SHEETS . 
PLATES SECTIONS 
BRIDGE RAILS 
JRON AND STEEL 
MERCHANT BARS | 


HOOPS ano STREP / i, 
ETC. 


fagle Works 4, 
e cette GREEN Vhs “Jif Po eprone: 
/ WEST GROIMWICH TIPTON [61 
cc LE (10 lines) 
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The ‘LANCASTRIAN’ deep-drawing press 


The range of ‘Lancastrian’ presses includes 150, sn th operation and keep maintenance to a 


IAN 


300, 500, 750 and 1,200 ton models, with ninimum. Illustrated is a 1,200 ton triple-action 


1 


single, double or triple action. Larger presses press with 200 ton blankholder and 150 ton 
are designed to clients’ requirements. die-cushion. The drawing speed is adjustable 
Accurate guiding and variable pressing speeds between 8" and 32° per minute and the pressures 
reduce the number of draws required and in- ire steplessly adjustable down to f the 
crease tool life, while the ‘Autodraulic’ control I mum. This press was specially designed 


and high quality workmanship ensure fast, ir draws of up to 36” deep in ‘Nimonic’ steel 


Plea se me , ‘Sheet Met a1 Industries’ hen requestir rth nf 


Foster Yates & % Thoma Led. 


BLACKBURN, ENGLAND Telephone: Blackburn 4224 


London Office: Terminal House, Grosvenor Gardens, $.W.!. Teleph« ane 2255 


FOUNDED 
1826 








NEW SELLOTAPE PRODUGT 
FULLY PROTECTS 
HNISHED SURFAGES 


... this pressing shows 
tool marks ! 


...but look! “SELLO-SHIELD” has 
prevented score marks on this one! 


Paper based 
“SELLO SHIELD" Protection Mask 
n. 7 


Vinyl based ‘‘ SELLO-SHIELD"’ 
Protection Mask 











SELLO-SHIELD 


Protection Mask (wi 


Mark he UK Produ Sellciape 
GORDON & GOTCH (SELLOTAPE) LT D., industrial Division, 8-10 Pau! Street, London, E.C.2. Tel: BIShopsgate 6511 
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STEEL SHEETS 


STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


BLACK M.S. SECTIONS 


ROUNDS 








FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES 


SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE ° ELDON STREET 
LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 5651 


Warehouses : PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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Wee, 


Pick; 
leg 
qd. fp 

Sin 
Gile at 


Ss 
Dath s4inuor 
cot 


And it's all done by Kestner. Kestner will suppiy whatever is required, from just one tank to a complete installation, 
wholly designed and engineered by themselves. They have, in fact, been doing precisely this for years so that there are 
now innumerable pickling plants all over the world which are Kestner-equipped to a lesser or a greater degree. If it's 
not the entire process—as in many instances it is—it might well be the Acid Handling System, or the Fume Extraction 
equipment, or the Acid Recovery plant, or simply the Pipework or, indeed, any of the ancillary equipment that goes into 
Batch, Spray or Continuous Pickling. It was Kestner, too, who developed Keebush, the completely anti-corrosive thermo- 
setting plastic that needs no maintenance and lasts indefinitely. Kestner can build very much the major part of their 
equipment of this material. When Keebush was introduced more than thirty years ago it even then confirmed the leader- 


ship which unsurpassed skill and experience have established for Kestner in the vital field of steel pickling 


KESINER, 


HEMICAL ENGINEERS 


KESTNER EVAPORATOR AND ENGINEERING CO. LTD. 5 GROSVENOR GARDENS, S.W.1 VICTORIA 8975 
'Pl 
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Yo We Gtr 


SEVERAL TIMES MORE BLANKS FER KE-CRINO/ 


flee 


ONLY HALF GRIND-OFF 
ALLOWANCE FROM DIE 
SURFACE 

Cguale — 
MANY TIMES LONGER 
TOOL LIFE 


, , : 
um nas been 


ESR 


NEW : B.H.A. PRESS 
No penetration 


~ ; y 


FORMERLY : Ordinary Press 
tool breakage 


The upwards movement of the ram automatically 
eliminates vertical backlash, the cause of punch 


into die penctration 
This fecture is especially important when tungsten 


carbide tools are used 


AUTOMATIC PRESSES 


MODELS BHA 30, 60, 120, 180t. 





wr ere as VAUGHAN 


SENT ON REQUEST ASSOCIATES LIMITED 


OR A DEMONSTRATION READILY ARRANGED. 
VAUGHAN HOUSE, 4 QUEEN ST., CURZON ST., LONDON, W.! 
Telephone ; GROSVENOR 8362-5 


idjand Office: WILFORD CRESCENT. NOTTINGHAM Tel. 88008 
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Industry demands... Stainless 
Steel 


«/ Stainless o Steel 


in all forms and finishes 


SHEET - STRIP - BAR - WIRE 
SECTIONS - TUBE - FASTENINGS 


PADDLE YT & VENABLES Lo. 


SUPREX WORKS - MIDDLEMORE LANE WEST - ALDRIDGE Nr WALSALL Phone: ALDRIDGE 52831 
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7 
Built to | 
Precision 7 

, 
| 








Machine Tool 


Risntuie BRITISH BUILT 


*CINCINNAT 
PRED 9 
BRAKES 


The all-steel 









interlocked construction, 





centreline loading and deep 


beds and rams give maximum rigidity 





rigidity means accuracy 


CINCINNATI 


att sel 
SHEARS 








CINCINNATI 
OFFER A COMPREHENSIVE 
DIE DESIGN SERVICE 


'E. H. JONES: (MACHINE TOOLS) LIMITED 


NAP 23124 mel telel. BIRMINGHAM GLASGOW MANCHESTER BRISTOL 





FOREMOST IN THE FIELD 





FIHTH BROWN 
Forged Steel Hollis 


ALLOY STEELMAKERS ORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 
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PRESS _< 
EQUIPMENT ©& 


COIL REELS 


for decoiling and = 
rewinding * 









COlL RADLE 
ANI TRIF 
TRAIGHTENERS 














This wide range of coil reels includes free 
running and motorised models for coils up to 
48” wide and 15,000 Ibs. weight. Mandrel 


] 


expansion can be hand or power operated 





Motorised machines have electric clutch and 
or stepless variable speed control 

Reels are available with lateral spindle adju 
ment, tensioning device, coil loading ca: 
equipment, and powered track mounting 


PRESS EQUIPMENT LIMITED 


HUNTERS VALE - Birmingham 19 
Telephone: Northern 4823 
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SHEET METAL MOTORIZED POWER GUILLOTINES 
WORKING ipl ong in. 

t. x Z In. t. x in. 
MACHINERY cast hile toes # in. 
OF EVERY DESCRIPTION 


® 
WHEELING MACHINES 
POWER & TREADLE 
GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 
e 


Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK op. sraproro srt., BIRMINGHAM, 5 8 ft. » in. 


Guillotines 








Telephone: Midland 1648 








BIFURCATED AND 
TUBULAR 


. 
. On att GOv s 
P : tists 
Re 
3 
4 ' . SAW SCREWS 
y ; , 2 UPHOLSTERY 
4 ‘ ; NAILS 
; ORAWING PINS ETC 
i. Oe ey 


Hu all Metal ¢ Finishes 
: y e 


4 = 
j H 
4 4 
é . } » 4 AUTOMATIC ] 
(PROP. STEELS AND BUSKS LTD.) 4 


MACHINES 1. 
FOR | 


ARIEL WORKS - TEMPLE ROAD senting JI fl 
LEICESTER + ENGLAND Se 
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for all purposes up to 21° wide 
IN ALL THICKNESSES 


WHITEHEAD IRON & STEEL COLTD & 
NEWPORT - MONMOUTHSHIRE 


TELEPHONE: 665401 (P.B.X.) TELEGRAMS: WHITEHEAD NEWPORT 


















wimps BENDING ROLLS. 


with plate edge bending 





production 








automation 


design 


automat 
can be 
the answer 


Special purpose machines designed 
and built to increase your productive 


capacity and/or reduce labour costs. 


Specialists in press shop 


automation. 


J. SIMPSON & SON (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 
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AND SHEARERS 


HOT ROLLED COLD REDUCED SHEARED TO SIZE 


JOHN LYSAGHT (SERVICES) LIMITED 


GKN HOUSE, 22, KINGSWAY, LONDON, W.C2 
Telephone: CHANCERY 1616 Telex : 24278/9 


ACCREDITED SHEET STOCKHOLDERS FOR : THE STEEL COMPANY OF WALES LIMITED 





Birmingham Office: White House € rmingham 2 Telephone: Midland 2827 
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Shears and 
Bending Rolls 


Streamlined design and fabricated 
steel construction are two of the 
outstanding features of Keetona 
Sheet Metal Working Machines 
The examples shown here give some 
idea of the wide range we make— 
please write for full information. 
Hire purchase terms available. 


KEETON SONS & CO. LTD. a 


KEETONA WORK GREENLAND ROAD, SHEFFIELD, 9 Trl SHEFFLFID 42961 


KO) MEMBER OF THE FIRTH CLEVELAND GROUP 


CRC 12KM 
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ARTHUR 


& SONS LTD 


Manufacturers of 


MILD STEELS 
supplied in coils up 
to 125 Ibs. per inch 
of width or in Cut 
lengths. 

Quick delivery. 


Widths: 3j 
Thickness a 


Sales and Administr 


Trubrite Steel Works, Meadow Hall, Sheffield 
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The.seven pillars of 


‘TOTAL SERVICE 


Y 


AEROGRAPH | 
DEVILBISS 


THE AEROGRAPH-DEVILGISS COMPANY LTD., 4) Holborn Viaduct, London, E.6.4, Tel; GiTy 4361 
A 56! 


SHEET METAL INDUSTRIES 
July 1961 








welding 
well 
done 


A 


e's g experience in designing blowpipes really 
MOSQUITO hows itself to advantage in their modern range of 


equipment. And it’s a range to cover everybody's needs. 
There are Milne blowpipes for lead burning, soft and 


lver soldering, brazing, plastic welding, and weld- 
ng and heating steels, cast iron, copper, etc 

addition we also manufacture all types of cutting 
blowpipes, cutting and profiling machines, regu- 
ators, gas economisers, and valves for pipe lines, etc. 


provide acomprehensive welding service to meet 
the varied requirements of the Engineering 
and Allied Industries we can also offer 
Electric-Arc and Resistance Welding 


Plant and Equipment 


GENERAL 


PLASTICS 


For full information and details write tc 


C'S'MILNE & CO LTD 


Manufacturers of Gas Welding and Cutting Plant and Equipment 
Stockists and Suppliers of Electric Are and Resistance Welding Equipment 


Harley Works * Octavius Street 
BLOWPIPES Deptford - London SE8 
: Telephone: TiDeway 3852 (4 lines) 
Also ot 172/174 West Regent Street, Glasgow C2 
TIB.114 
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Bolts Nuts, 


Se f Sc réews, St i d dy» 
Machine Screws, 
Wing Nuts, Dome Nuts, 


Flat and Spring Washers 


FREDERICK MOUNTFORD (BIRMINGHAM) LIMITED 


Fremo Works, Moseley Street, Birmingham, 5 
Telephone: MIDland 7984 PBX. Telegrams ; ‘FREMO,’ Birmingham 


Codes ABC 5th edition Marcom International 
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ANNOUNCING 


NEW CANADIAN MACHINES TO 
YOU 


REVOLUTIONISE 


A complete range for 


R FACTORY! 


¢ 2 forming and tube : 


COLD ROLL FORMING MACHINES 


Rotary Slitting Lines 
Uncoilers and Recoilers 
High-Speed Presses 
Decoiling and Shearing Lines 


Special Metalwork ng Equipment 


FASTER - CHEAPER - PROVED SUCCESSFUL - DELIVERY ONLY 44 MONTHS 
OUTSTANDING SUCCESS IN NORTH AMERICA 


Send for publication |70B to 


G. E. SIMM (ENGINEERING) LTD., 27 BROOMGROVE ROAD, SHEFFIELD 10 


Sold in the United Kingdom under licence from 


B. & K. Roller Die Co. Ltd., of Toronto 
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Cornercrol!t 


provide an SHEET METAL WORK 


unparalleled 














precision 
engineering Large structures, cabinets, desks or small components in 
service for the manufacturer all materials including stainless steel and Titanium. 


We have 125,000 square 
feet of shops producing 
sheet metal work structures METAL SPINNINGS 
and components, meta! 
spinnings, assembly 
fixtures and jigs, special In all the usual materials—high dimensional accuracy 
components, press from blanks of up to 72” diameter 

tools and pressings, plastic 
mouldings, etc. Our 
work is Beipang siany of PRECISION MACHINING 
Britain's leading 
manufacturers — perhaps 
we can help you too? 




































Complete modern tool-room with jig-boring, Keller die- 
sinking, Gorton duplicating and other precision machines. 


Head Ofhice and Works 


Ace Works, Coventry foteol-3 i -8-1et-le} ae age) 


Telephone : Coventry 23391-5 



























Subsidiary Compenies: Cornercroft 
(Plastics) Lid. The Metal Spinning 
Co. Ltd. James Beresford & Son Ltd 






THE CORNERCROFT GROUP OF COMPANIES 





Serving Britains Industry 


BLACK STEEL SHEETS 

MEDIUM and HEAVY MILD STEEL PLATES, 
BARS and SECTIONS 

GALVANIZED STEEL SHEETS, Corrugated 


’ VV | 
4 and Flat 
S H EE rs GENERAL HOT-DIP GALVANIZERS 
METAL SPRAYERS 
* BLACK 
WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 
PB 1] l i VAYAT EXTRA LARGE FABRICATIONS 


MNT Smith and McLean Ltd. 
179 WEST GEORGE ST., GLASGOW, C.2 


y Ph CENtral 0442 Gri CIVILITY GI 
AND FL Al a ~* 4 Iron Works, Gartcosh ap et Milnwood sion 


orks: Gartcosh Scee!l anc 
iron Works, Mossend, Belishill Clyde Galvanizing Works, Mavisbank, Glasgow 
Kingston Galvanizing Works, Port Glasgow 


SHEET METAL WORK, Light and Heavy 





Syed: 
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Photograph by courtesy of Steel 
Peech & Tozer of Rotherham 






TEL, BLAckfriars 3613 * 


SIR JAMES FARMER NORTON & CO. LTD., ADELPHI IRONWORKS, SALFORD 3, LANCS 
Telex No: 66492 ~ Fae 
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an UNIVERSAL NOTCHING MACHINE - KU 30 


Power operated. Double-ended tool 





Notching capacity 30 tons. head pe rmits t1 wo operations without 
Notches up to 77," long in 7/5) changing tools. Tools can be quickly 
soft metal, 57" in 4" or 2.4 changed. aie located below table 
in '4" 32 ton tensile steel providing clear view of work. Sing de 
Ram strokes 110 per min or contin ious oyc le. Adiustable stops 


with linear and angular scales. 


Write for the illustrated brochure SM/23! to Sole U.K. Distributors 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


ef WESTERN 8077 (8 limes) ces 23102 ACCURATOOL LONDON TELEX 














“the blade you 


can fit and forget” 


SHEAR BLADES er 
W. FEARNEHOUGH LIMITED 


Garden Street, Sheffield 1 Tel: 23247 Telex: Sheffield 54143 








Established 1832 
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aids to efficient 


DRAWING 







Most drawing and presswork operations 
are catered for by the various Fletcher 
Miller paste, oil and soluble lubricants 
We will be pleased to submit a testing 


sample of any of the media named 





PRESSOLINE lubricating paste for medium 
and deep drawing 





DRAWELL No. 2 oil for medium press work 
plus easy degreasing 
OBES 





BS or 





DRAWLENE for drawing steel bars — gives 
improved finish and die life 





breastplate and gauntle 


DRAWLEX t for cold drawu ng of stee 


ena a0 chatter. __,- PROTECTION THROUGH THE AGES . 


The development of protective Coverings 


reduci 








s in the hazards of battle 








DRAWSOL wire drawing paste used neat 
dry drawing or emulsified for wet lubricatior traces an intriguing pattern through the 
pages of history In earliest times 
Kil r bark were probably the first 
laterials to be worn, supplementing the 


use protection of the savage shield And 
as each ensuing age produced its 
ristic weapons, sO man became 


YUM UI npencnuaceniey haracter 


rafisman—1in the tashioning of armour, 


FLETCHER MILLER | es ete at 


SHIMWELL & C° LTP 


STEEL SHEETS — TINNED OR 

ONDO LEADCOATED BY THE HOT- 
eal Op. DIPPED PROCESS FOR ENDURING 
PROTECTION AGAINST CORROSION. 





WUMMMWIC(=—/3;];0€66 CHM Q4 
drawing lubricants 
FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE 


WELLINGTON ROAD, LEYTON, LONDON, E.10 
TE! LEYTONSTONE 2281-3 
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in the field of Mechanised a ae play a worthy part 


Wherever an unusual degree of strength in steel pressings 
is called for, there you will find the ihrectel of Stee 
Stampings—particularly steel disc wheels—taking the 


strain without distress proof of the quality and 
A dea 


dependability that only sterling performance can provide x SS 
ae 
STEEL STAMPINGS LTD é 


COOKLEY near KIDDERMINSTER 










Specialists in Steel Pressings, 


Telegrams Stampings, Cookley 
g ping 


Steel Disc Wheels and Welded Ring Blanks 


erley 266 (2 lines 













Glide * fa be Sn» @ 
Wx: ng let teale ——, 
— EX STOCK — 


Dp, COILS or LENGTHS. 
oN COMPREHENSIVE 


D OR ROTARY en RANGE of WIDTHS, 
SHARE pisses 


POUND ROAD, CHERTSEY, SURREY 


Telephone: CHERTSEY 3451/2/3 


SUMMERS GALVATITE’ EX STOCK, TO YOUR WIDTH, IN COILS OR LENGTHS 
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ONE MACHINE 


... for ALL manual arc welding applications 


IDEALARC TIG 


TRADE MARK 


... for large or small jobs... for use with inert gas 
and stick electrode... AC and DC welding current. 


At last, here is a welder which gives complete controls) can be used for welding stainless or 
versatility to maintenance-welding departments aluminium. With just a flick of the switch, the 
or to job shop operations. The “IDEALARC" same machine can do production welding on 
TiG (equipped with high-frequency and water gas __ either AC or DC. 


sh AC HIGH FREQUENCY FOR TUNGSTEN INERT GAS ye OC HIGH FREQUENCY FOR TUNGSTEN INERT GAS 
Ye AC FOR MANUAL ELECTRODES ye OC FOR MANUAL ELECTRODES 
Ye REMOTE CONTROL TO SAVE TIME ye DC FILTER FOR SUPERIOR AC HIGH FREQUENCY OPERATION 


For further details write to 


‘THE LINCOLN ELECTRIC COMPANY - CLEVELAND - OHIO - USA 
the world’s largest makers of arc welding equipment 


~- - 








CLISS 


‘high speed automatic 
SCROLL SHEARS 


These machines blank, scroll 
and cut strips for single or mul 
tiple die production of can ends, 
bottle caps, jar and similar tops 
at speeds up to 120 strokes per 
minute, from plain or litho 
graphed sheets. The use of 
scrolled strips yields signifi 
cant savings in material 

from 3°. to 7°... depending on 


cut edge diameter 


No.1100 
No. 1103 


rhe standard machine, Model No. 
1100, is illustrated above. Model 
No. 1103, illustrated right, operates 
without an idle stroke between 
sheets, the first table retracting on 
gibbed ways to facilitate grinding 


of cutters. 


E. W. BLISS c(enara 
CITY ROAD: DERBY ~~ Telephone 





When it 
comes 
to Cold 
Rolled 
Strip 





\\ 


ind we are the large ‘7 


rollers of light rolled steel pr oducts 


in Britain. 
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SOUTH WAL 








Sole manufacturers of T.C.V. 
Steel and Makers of Alloy Stee 
and Blades for 50 years 


WATSON, SAVILLE & CO. LID icv. isaiso parcicutarly adapces to 


SHEFFIELD 3 


SAVICO, SHEFFIELD 3 


BRUCE STEEL WORKS - 


Phone: SHEFFIELD 20266-7 (P.B.X.) Grams 


This special Stee! to Analysis 
proportions of Tungsten 
now been incorporated 


containing as the name implies, well balanced 
Chrome and Vanadium, and other Alloys 
the manufacture of Guillotine Shea 


These Blades have been tried and found very satis 

by several of the largest manufacturers of Silic 

Steel Armature Sheets, Thin Stainless Sheets, Mo 

Body Sheets and ‘‘Alphasil"’ Quality Core Plate 
similar Steel Sheets, and although the cost of the Blades 
owing to the special analysis, is higher the 
nstance, nevertheless owing to the sterling perform- 
ance of the Blades and long life between regrinds, 
they have been found tc be am economical 
proposition. 

Press T Ww 
Punches and ‘Dies, etc. where non- season character 
nd long life is particularly essential 





CRUICKSHANK PENNSALT DRAWCOTES 


DRY FILM LUBRICATION FOR DEEP DRAWING GIVES THESE BENEFITS :- 


1. Increased Press Output 


2. Eliminates grease and oil from the 
shop to give clean and easy blank 
ling, without danger 


Longer tool life 


Better br Dr permitting 
severe draws 


Eliminates degreasing prior tospot weld 


ing, polishing and assembly 
Removable witt 


Economy in lubric 


R. CRUICKSHANK LIMITED 


QUIGSHA Gusts) & CAMDEN STREET 


ENer 


70 


BIRMINGHAM 1 


6 lines Telegrams ksha Birr 
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“WE MD 9p caer a 
ht ee ng 
MW a 
WM MM YH: 
bg WY 
Just Yt mag ge 
Vuare a3: WORCESTER 6 TON 
sive eee LARGE DAYLIGHT 
Wee Hg gt My 


us eu: DEEP TH ROAT 


DW at oy oY gery 


— BENCH POWER PRESS 


word... 


For over 50 years we 
have specialised in the 

production of Deep 
Drawn Metal Pressings 


n all metals and finishes 


and we'll design and produce 


to your requirements 


| ! | 12” DAYLIGHT 


7 THROAT DEPTH 


ALSO STANDARD 6,3 & 2TON MODELS 


We invite your enquiries 


Send for Catalogue & Price List to:— 


JONES & ATTWOOD LTD. 


Dept. W.3 


WRIGHT, BINDLEY & GELL LIMITED STOURBRIDGE WORCESTERSHIRE 


PERCY ROAD, GREET, BIRMINGHAM, 11 Pree POS Sitiierteiaeaiacianah nie 
Telephone : SPRingfield 4491 (PBX) 
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Meeting your needs inSTEEL SHEET - TINPLATE - BLACKPLATE 


Large stocks of John Summers hot 
rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH E.D.D. and 


guaranteed vitreous enamelling grades 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 

thick, and thinnet 
Circles are supplied up to 4 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 


ynopsis of materials su 


uur Head Office at: 


ul 


Leve Z E / ‘ ¢ y ’ ; 
PARK STREET - BULL RING . BIRMINGHAM, 5 
Wi Li lA NM Kil N G i t D phone MiDiand 4044 4 lines 
F or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
ve Ea I - phone WEST BROMWICH 2401 (? lines 


SCH ] 
LONDON OFFICE : 39 Victoria Street, $.W.1. "phone ABBey 6873 





mM 


TRAMMEL HEADS 





AUTOMATIC 
CENTRE PUNCH 


obta fro Ou 1Su suppliers 
2 
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m <r Welders of today 
ia stick to 


temperature xy-acetyiense welding wa 
€ E 30 y i Dy r 
W smi 





SUFFOLK IRON FOUNDRY (1920) LTD 
SIFBRONZE WORKS TOWMARKET ENGLAND 


Telephone : Stowmarket 183 





Speetog- -Elect The First Tool in the 
aan va ae World to Combine Secure 
diate \ocking with Parallel 

Jaw opening. 


% 
EViiys) BRITISH PATENTS 576142, 73173! also Foreign Potents 








TIME FOR SETTING & CLAMPING 
10 SECONDS’ DO YoU KNOW OF 
ANYTHING FASTER 


Ss peed Too bs Lid 


VEREKER pe GRESSE ST.. LONDON, W.I. Museum 1039/1099 
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This ‘‘Easicut’’ Service assures 
More cuts per regrind ! 


And more cuts per regrind 
obviously means quicker production 
. this plus the superlative 

efficiency of the EASICUT service 


also means real economy .. . and 

MORE CUTS PER ao every regrind is backed 
REGRIND bea eat Cot by more than 35 

HIGHLY 
SKILLED OPERATORS years experienc 
Honed er set ae the handling of 
Slade LATEST TYPE to your Blades ; 

a s 
PRECISION GRINDING when in our 

MACHINES ARE USED 

Accuracy 


is the EASICUT servic 
Which prove beyond guaranteed 


Is assured from our 


re-ground and 


works 


PHOTOMICROGRAPHICAL 
METHODS 


that shear blades are 
doubt the superiority at sk ar . 
of the Cutting and returned within 48 hours in 


edge normal Van Delivery area 
PROVE THE ‘“‘EASICUT” EFFICIENCY ON YOUR NEXT REGRIND 


THE EASICUT PRECISION GRINDING CO 


LEESTONE ROAD - WYTHENSHAW - MANCHESTER Telephone: GATley 3265/6 











P.M.G. 
INTERLOCK 
PRESS GUARD 


cw ote vote | OTAINLESS STEEL 


ceptionally large aperture | 
with perfect safety for the 


operator who can close the for immediate delivery 
“Camiock”’ guard either 
manually or automatically 


«bs cEFTOOSTEEFOUOTAT with the Newmatic 
i Sequential Air Operation BARS TUBES 
OH Unit. The Guard design 
} avoids taking up tool space 
and large area top tools 


“tormacs: | SHEETS SECTIONS 
locks are provided with the 
clutch and crank shaft. 


Send for details today 
given in Leaflet No. 40. 


LIMITED 


SCAPA HOUSE: PARK ROYAL ROAD 


LONDON N.W.1/0 
PRICE MACHINE GUARDS LTD. 


Powke Lane, Old Hill, Staffs. 


Tel: Cradley Heath 66423 
’'Grams: “ Prigard’’ Cradley Heath 
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Finishing Reversing 2-High Mill 
for Stainless Steel. 

Roll Diameter - 24’. 

Barrel Length - 40’. 

Rolling Speed - 660 ft. per min. 
D.C. Drive. 

Oil Hydraulic Screw-down with Automatic 
Constant Pressure. 

Hydraulic Roll Change Device. 
R.W.F. Hydraulic Coiler, with 
Servo Adjustment. 


RHEINISCHE WALZMASCHINENFABRIK cmebH KOLN 


WIDDERSDORFER STR 190 TEL 55304 56281 TELEGR WALIMASCHINEN TELEX 08/68 2657 


Agents for British Commonwealth: F. W. KUBACH LTD. 


Wakefield House’ Upper Norwood*Llondon’S.£.19 


vingst e 33 d ables: Kuba 





precision rolling mills 


ent design of these ro g mills achieves great 
flexibility and extremely high separating forces with depend 
ability that only building to the highest quality standards car 


MARSHATEEICHARDS 


WIRE DRAWING MACHINERY 


, » MARSHALL RICHARDS TUBE DRAWING MACHINERY TELEPHONE CROOK 272 
ae > : ROLLING MILLS TELEGRAMS MARICH, CROOK 
SWAGING MACHINES 
TURKS HEADS Section Rolling Machines 


CROOK COUNTY DURHAM ENGLAND 





| i SINCE 1807 
FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 486! 


Rauwone 
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CLUES ACROSS 


Ss have fur 


lined up? 


Well, only on two sides—the other two are a bit 
ragged. 


So many things seem—superficially—to be ‘lined 
up’; the material and its properties may be 
perfect—but it comes in late. 


Or everything seems set, until you check up and 
find the temper is wrong, or the gauge a bit shy. 


The answer is, of course, to try Lancs & Corby. 


BROAD STREET CHAMBERS, BIRMINGHAM, | Midiand 2700 
8 GOUGH SQUARE, FLEET ST., LONDON, E.C.4 Fleet St. 3010 
RUTLAND ROAD, SHEFFIELD, 3 Sheffield 22155 
267 ROYAL EXCHANGE, MANCHESTER, 2 Deansgate 748) 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO., LTD 
CORBY 


known by many as— 


‘Lancs & Corby 








LYSAGHT-DeVILBISS 


LYSAGHT-DsVILBISS DIVISION OF JOHN LYSAGHT'S BRISTOL WORKS LTD. 
47 HOLBORN VIADUCT LONDON E.C.1. TEL: CITY 4361 


Taaia? 
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WILBRAHAM & SMITH LTD. 


260 GRAY'S INN ROAD, LONDON, W.C.1. 
Telegrams: “METINGEN, KINCROSS, LONDON” 
Telephone: TERMINUS 6400 (12 lines) 
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a . sp terscermg —_ po nae ies 
or — ; y, 
“As 4 . — & 
} | " a . SS 
im = 
Leen t 
oe . 
_ . 
wmeken QT as; 
MILD STEEL ROUNDS, SQUARES, 
FLATS, R.S. CHANNELS, JOISTS, 
ANGLES AND TEES EQUAL AND 
GALVA TITE UNEQUAL, HOOPS, CONVEX, 
BRIGHT ROUNDS FREE CUTTING 
AND SHAFTING, 1000 TONS PLATES 
PLAIN AND FLOOR. 
and 





BLACK SHEETS in 


HOT ROLLED STRIP MILL QUALITY. BY /} 

PRIMES AND MISCELLANEOUS. if HE 7d, ef 
COLD REDUCED STRIP MILL QUALITY. JY 

PRIMES AND MISCELLANEOUS. 


C.R.C.A.P.F. QUALITY 
GALVANIZED CORRUGATED SHEETS. 











FAULTY PRESSINGS 


reduce them toa minimum by 
installing a FOKKER-ECKOLD KF 400 
Universal Sheet-metal Shaping Machine 


>, dee x 





F784 





An inevitable factor to be considered in the modern press shop that of faulty 
pressings, j.e., those which are mis-shaped or wrinkled. This type of pressing is 
invariably scrapped. The installation of a Model KF 400 machine, however, wil 
salvage most of your scrap pressings. 

Illustration shows a Model KF 400 machine being used to remove wrinkles and 
pants from a faulty automobile roof pressing. 

Special tooling is available for profile forming, reforming, pipe reducing, planishing, 
upsetting and flattening. 

Model K.F. 400 is equipped with a two-speed motor providing a choice of 300 or 600 
strokes a minute. Capacity -& in. (aluminium), & in. (brass), 16 s.w.g. (stainless 


steel). 14-16 s.w.g. (mild steel) 


Other models available 

H.F. 80-—Hand operated, capacity ¢ in. (aluminium), } in. (brass), - in. (light metals). 
Piccolo—a compact mobile machine, capacity 16 s.w.g. (steel and copper), 14 s.w.g 
(light metals). 

K.F. 653 —the largest in the range with a choice of 150, 300 or 600 strokes per minute 
Capacity—4 in. (stainless steel), 3 in. (steel and copper), 13/64 (brass). 


ue HERBERT , qh)— 


LTO.,COVENTRY fFactored Division, Red Lone Works 
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WHAT THEY SAY ABOUT 


Spire 


at CREDA 


“Spire Speed fasteners are a must 
on any mass-production line. 
They make assembly so 
easy at minimum 


cost.” 


And the Creda designers know what they’re taiking about. In every modern 
Lo) » ° 


product a good deal of thought goes into the problem of fastenings, and 


designers find that it pays to call in a Spire representative at the early design 
stage. He’s a fastening specialist, and a chat with him can save you pounds, 


by speeding up your assembly and by keeping production costs down. 


SIMMONDS AEROCESSORIES LTD - SALES OFFICE: 7 CLEVELAND ROW - LONDON - S.W.1 - TEL: WHI 3100 
Works & Head Office: Treforest, Pontypridd, Glamorgan 


4 Ta 
A MEMBER OF THE FIRTH CLEVELAND GROUP f ~/ 
EINE RISE ALT ELAN NS RE 
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“irc 
“1 AUTOMATIC 
PORTABLE 
| COATING- 
DRYING UNIT 
CUTS 
PRODUCTION 
costs... 











Ideal for applying and drying lubricating com- 
pounds on blanks prior to press shaping and 
drawing. This new machine cuts production 
costs by eliminating manual operations of 


‘swabsticking "’ or spraying of lubricants 


@ Mounted on a single, portable frame with @ The unit shown is designed for use with 10 
foot-operated stabilizers. to 20° blanks at a production speed of 400 

pieces per hour. 

@ The lead-in conveyor carries row of blanks @ Units are available for use with both larger 
through the roller-coater, quickly adjusted and smaller blanks at higher or lower 
for gauge of stock and thickness of coating. production speeds. 

, @ Production speed may be synchronized to 

@ Easily manceuvrable from press to press, or match the stroke of the press with which the 
may be stationed at a central supply location. machine is being used. 





Automation Ltd. 


DEVONSHIRE HOUSE VICARAGE CRESCENT LONDON S$ W 11 


PHONE: BATTERSEA 5549 
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PLATE WORKING MACHINERY BY 


RUSHWORTH 


WORM DRIVEN 
GUILLOTINE SHEARS 


Stock delivery 


8’ " 60 cuts ‘min. 
60 cuts /min. 
8’ " 50 cuts/min. 


Other capacities on short 
delivery. 


PRESS BRAKES WITH 2 SPEED 
GEAR BOX DRIVE 


Stock delivery 
50/6 6’ 1 


8 
75/8 8 ; 
1058 8x % 


150/8 8’ as 3 





Short delivery on other capacities 
up to 250 tons. 


» GEORGE COHEN 


SONS AND COMPANY LIMITED 


Sunbeam Road, London, N.W.10. 6, Bell Street, West Bromwich, Staffs 


c 7222.7 O ) Telephone: West Bromwich 2634 
Telephone: Elgar 7222. Telegrams mnitools 
re ’ . Stanningley, Leeds. Telephone: Pudsey 
Harles, London. Telex: No. 21288/9 2241. Telegrams: Coborn, Leeds 
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mssems one MEWS SHEET 


JOHN W. MILLER & SON LTD 
Brighouse Yorkshire Engl 


Tel righouse 1047 (3 


Greatly 
increased life 


of bogie suspension unit with 
BLACGCE-MoOLyY 
REMARKABLE REPORT FROM 
BRITISH RAILWAYS, WESTERN REGION 


been experienced or the 
1 guides on Diesel Loc 
‘ 





This treatment with 


| : PLL SES BLAGE-MOLY 
% LUBRICANT GRADES USED WERE is now standard procedure in the Western Region 


BLACK-MOLY AEROSOL T OHN MILLER & SONLTD: BRIGHOUSE: YORKSHIRE 


‘ 


BLACK-MOLY PASTE WITHOUT OBLIGATION send me further details 
BLACK-MOLY M.P. ‘Q’ GREASE f BLACK-MOLY Molybdenised Lubricants. Ash 


presentative to arrange an appointme 


~ 


POST THIS COUPON 
FOR FULL DETAILS 
0} am - 1 Ver aa fe] 4 


BLACGCE-MoOLyY 
is the registered trade mark of 
JOHN MILLER &€ SON LTO: BRIGHOUSE: YORKSHIRE - 
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THE ESC IAKY RANGE OF RAPID 





Stili the most spot 
popular of them all welders 


The Sciaky range of ‘RAPID’ fully automatic 
power-operated, general purpose spot 

and stitch welding machines is designed for 
high output by unskilled labour with 
minimum maintenance requirements. 
Incorporating all the latest advances in 
resistance welding techniques, the ‘RAPID’ 
range covers the most popular sizes of 
machines in use today. More Sciaky ‘RAPID’ 
Spot Welders are in use in the U.K. than 
any other type—proof of the reliability and 
economy of Sciaky resistance welding 
equipment. 

Write for fully detailed specification 

of the range. 





WELDING CAPACITIES 





M.S. SHEET M.S. WIRE 
.O72°+.072 -250°+.260' dia. 
.072°+.072 -250°~ .250° dia. 
-160°+.160 400° + .400' dia. 
-125°+.126 -375°+.375° dia. 
-104°+.104 -375°+.376° dia. 
-250°+.2650° -625°+.625° dia. 
-187° + .187° -600°; .600 
144° + .144° -400 + .400 























bove welding figures are based 
sclaky research and represent 
| conditions found in sheet 
tal work. Heavier material and 
of light alloys are catered for 
higher powered *‘POWERSPOT 


range of Sciaky machines 


SCIAKY ELECTRIC WELDING MACHINES LTD-SLOUGH-BUCKS. Telephone: SLOUGH 25551 (10 lines) 
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D35H Copy Spinning 
& Flow Forming Lathe 


Part of Bohner & Kohle's assembly shop 


The ‘“‘Boko” D3 5H is now being extensively 
used in this country on the production of 
aluminium hollow-ware as well as other types 
of Copy Spinning and Flow Forming on various 


materials including nimonic and stainless stee 


“Over 30 of these machines are 


operating in the United Kingdom”’ 
The “‘ Boko”’ range includes 
machines up to 86° Swing 


Exclusive distributors in the Ur 


Birmingham Showroom 


1075 Kingsbury Road, Bir 
mingham, 24 
( pri / v1 4 Phone: Castle Bromwich 3781 
Mae 4 © Ltd Telex: 21111 Elgatool, Londor 


172-178 VICTORIA ROAD + ACTON - LONDON W3 Saco ie 
ngus & Crighton (Sales) Led 
rams: PRESACT LONDON I et 7 Midland St., Glasgow, C.1 


AC Orn Golo elegran 
Phone: City 4560 
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THE STEEL COMPANY OF WALES LIMITED 


The wise and amiable 
hen does a good 
packaging job on our 
breakfast egg. 
The shell not only fits 
our egg-cup to 
perfection; it makes a 
skilful compromise 
between protection in 
transit and ‘crackability’ 
under the spoon. 
Sheet steel from the City 
of Steel is also made to 
MADE T0 MEASURE a purpose. Each order 
is treated as a separate 
assignment so that you, 
the manufacturer, get 
the exact kind of steel 
your product needs. 
Steel, in fact, made 
precisely to your 
particular measure. 
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VERSATILITY , . UNLIMITED! 
EVEN 2 GAPS IN 
20 SWG MILD STEEL WELDED WITH THE 
BOC SLOPE CONTROLLED RECTIFIER 


suppose you weld across half-inch 5 
ld steel sheet. The ability to produc: 
1 such conditions is the measure of the eff 
BOC MRCS Slope Controlled Rectifi 
ynx wire-feed equipment and ST2 torch 


MR Co Rectifu ’ 


50. 300 and 500 amp 


avatlabdle 


selection of opttmun 
mp. characteristics 
from constant potential to 
steeply drooping 
High speeds in any positior 
using short-aré (dip transfer) 
tech nique 


60 THE Ritts h OXYGEN COMPANY LTD i 


ng De Quasi-Arc Works, Bilston, Stafts 
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BN VN WES 


GALVENES Restrainers in acid pickling 


for ferrous metals 
AND 


Assured consistence in quality. 


STAN N : N E S Easy to apply. Simple to obtain. 


4 O S 442 .C.l. Dyestuffs Division Chemical 
J 5 Pamphlet No. 2 gives full information 


N fey A N [> RTA Copies available on request. 


‘i 












































IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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y tele) ¢200e)me) 10 BAlml iba tem 
OLDBURY - BIRMINGHAM. 


Telephone; Broodweii 1294 
Telegrams: Brux, Oldbury 


Si ara 


M 


echanical & Hydraulic 
Guillotine Shears 


Circle Cutting 
Machines 







‘ Ee a. 


Hydraulic Presses 


Rotary Gang Slitting 
Machines 








Motors - M-G Sets 
Rectifiers 
Electronic Controls 


— | ae 
¢#*<2gnt Gath thee se 


Foatce “=. 4 Programming 
eee? Optimisation 
Automatic 

Gauge Control 


for 


ROLLING 


BRUCE PEEBLES & CO LIMITED EDINBURGH / REGA BRUCKER & CO SIEGBURG GERMANY 
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Hand in Hand...An Agreement has been concluded 


en Bruce Peebles & Co. Limit , of 
ind REGA Brucker & 
production 


( , of 


ror 


, Germany, for the joint 
lete electrical equip- 


ferrous 


agree- 
juIpment 
and in 
I ll be 
tron 


anda 

mati g cont 
gned by REGA Bruck 
} , nde 





MILLS 


Cardiff Office: Park Chambers, 1 Park Place 





BRUCE 
PEEBLES 


EDINBURGH 
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TWO-POINT 
POWER PRESSES 


The press illustrated is typical of cur 
small welded steel frame machines 
lt is rated at 250 tons, with bolster 
size 30 in. front to back and 45 in 
right to left. The stroke is 8 in. and 
slide adjustment 6 in. 

From the photograph, the lines of 
the well-proportioned frame can be 
seen. It is an all-welded fully checked 
rigidity and 


structure of ample 


strength, with provision for the 
accommodation of various items of 
ancillary equipment safely out of 
harm's way. We can easily arrange 
for any holes which may be required 
for strip feeding, the removal of 
work or scrap, and so on. 

The slide has narrow guides to ensure 
accuracy and it is fully supported at 
all parts of the stroke. In the press 
shown a cast slide is used, but in 
some cases we fit fabricated steel 


slides. This can always be done if 


preferred by the customer Slide 
adjustment on these small presses is 
usually by hand only, but power 
adjustment is available if required, 
on the same lines as standard on the 
larger machines. In any case, it is 
possible for the slide to be positioned 
easily to 0.001 in., a feature greatly 
appreciated by the tool setter. Knock- 
out arrangements are fitted to suit 


the tooling to be used. 


94 


The drive of the press 
matically operated fr 
and brake, provided with simple 


| 


adjustment. Various styles of push 
buttons and pedals are available with 
provision for interlocking with 
guards if desirable. For short and 
medium stroke presses we use our 
solid eccentric main shaft, which 
offers great advantages in the avoid- 
ance of torsional strain, the use of 
narrow bearings (still retaining ample 
area) and ease of withdrawal without 
dismantling the bearings, when main- 
tenance is necessary 

We feel that our presses offer great 
advantages of careful design on well- 
proven principles, carried out with 


the best materials and workmanship 


and we should be pleased to have 


your enquiries so that detailed 
posals may be submitted. Wée 
fully illustrated booklets c 

different types of presses and st 


be glad to send copies at your request 


MACHINE TOOL 
CORPORATION LTD. 


r 


17 Lynedoch Cresc., Glasgow, C.3 
——DOUGLAS 6586/9 


Lion House, Red Lion Street, 
Richmond, Surrey 
RICHMOND 7667/9 

256 Moseley Road, Birmingham, 1 
CALTHORPE 2541 
The Building Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 
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HABERSHON Before any slab of steel is selected for hot 


rolling into Habershon strip, it is subjected 
to ‘‘ wheel-abrating”’. This high-velocity bom- 
STEEL STRIP bardment not only cleans off rust and scale, 
but it clearly reveals any surface faults in the 
metal 
GETS OFF TO The photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 
ensure that their strip is right right from the 


A CLEAN START start 


) Habershon.... 


means quality in quantity 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 
Member of the Firth Cleveland Group 
London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 
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Double-Crank 
Power Presses 


(Patented) 


EARLY DELIVERY 


Exclusive distributors in the Uniced Kingdon 


P*S 7, press ¢ SHEAR 
( Vachinery @o Ltd 


172-178 VICTORIA ROAD ACTON LONDON W3 


Embodies the best features of mechanical 
and hydraulic presses. 

Impact velocity of ram 59’ per min 
Operating speed of press 90 strokes 

per min. 

Nearly constant speed of ram during 
working stroke. 

Acceleration of ram speed during 
approach and return strokes. 


HL Presses are ideal for drawing, 
stamping, embossing. Available in 30, 50, 
80, 100 ton capacities 


Birmingham Showroom: 

1075 Kingsbury Road, Birmingham, 24 
Telephone: CASTLE BROMWICH 3781 
Telex: 21111 Elgatool, London 


Sole Scottish Agents: 
Angus & Crichton (Sales) Ltd 


7 Midland Street, Glasgow, C.1. Tel.: City 4560 
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SS TOOL DIE SETS & ACCESSORIES 


Semi-Steel and All Steel Standard Die Sets 
are available for early delivery by our own transport 
within seven days. 


Illustrated Catalogue on Request. 


FACTORY CENTRE, KINGS NORTON, BIRMINGHAM 30 
Telephone: KINgs Norton 4081 (PBX) 

Telex 33539 

Telegrams: ““COLBRO”’ Birmingham 

London Office 

Gladstone Parade, Edgware Road, Cricklewood, N.W.2 

Telephone: GLAdstone 2477. 








Sparking time: 34 hours 


GKN Spark Mach 


THIS PEDAL PAD FORGIN 
Model BI. How long 
When you've worked it 
more versatile. mor 

both installation and 1 
The GKN Spark Machine 
ony ; it backed by a 
spark machine car 

fal he vet i} vie 
Whether you are engag 
Machine ts something pay you to know ab Ask r sales agents 
bro ire on the GKN Spark Machine (Models BI & B2). Ask then 


c 


The §34 01 Spark Machine 


RCH LABORATORY 


DESIGNED BY 
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of 
SHEFFIELD 
Auxiliary Equipment for 
Strip Mills, Box and 


47 


Bs as 
aes? 
a: Rs 


Tube Works 


Full range of Slitting Machines 
for .005” up to 1” thick Coils: 
6’- 48” wide and 1 cwt. to 10 tons 


FRED CAM (ENGINEERS) LTD., 5 oun sr., suerrieto 2 


Telegrams: “* Camshef, Sheffield 2”° Telephone Nes. 51824 and 52339. 
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1 SOLID SOLDER STICKS 

2 SOLID SOLDER WIRE 

3 ENTOCENE SOLDER PAINT 
4 PLUMBERS METAL 

§ SOLDERING FLUXES 

6 INGOT SOLDER 


7 SOLDER WASHERS 


4 few examples from a wide range 
of solders and solder products 
manufactured by Enthoven. If 
there’s a soldering job t 

there’s an Enthoven pro 


it a product whict 


Enthoven who 
pleased to assist vou tec 


addition to supplying 


the finest quality material 


w0klet on ENTHOVEN 
SOLDER PRODUCTS 


ENTHOVEN SOLDERS 
LIMITED, 


Sales Office & rks 
Upper Ordnance Wharf 
Rotherhithe Street 
London, S.E.16 

Tel: BERmondsey 2014 


Head Off 
ominion Bulidings, South 
Piace, London, E.C.2 

Tel: MONarch O391 
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(FRANCE) 


Hydraulic 


Press Brake 
50-TON MODEL 


Can be pre-set for repetition bending. Equally s 

to single workpieces. Easy to set, simple to operate. Capacity 63” wide. 

Rapid approach and 8 ton pressure return to } set 

upper limit. Accuracy of the stopping poin nd Stroke adjustable 4” to 4”. 
parallelism of the slide guaranteed below -001”. Large 

clearance round the table and slide allows unrestricted 75, 105 and 140 ton models 


bending. Fixed table permits large sheets to be handled available also. 


Sole U.K. Distributors 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Tel WESTERN 8077 (8 lines) Teter: 23182 Groms: ACCURATOOL LONDON TELEX 


230 
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(0 Fluoroscopy Gauge 


THE WIDE RANGE 
OF APPLICATIONS INCLUDE 


electronics 
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STEEL 
Strip mill Hot rolled, 
Cold reduced 
Continuously galvanised 
ana Electro-zinc coated 
Steel sheets and coils 


Cold rolled steel strip 
in all tempers 
and finishes 


Strip mill and plate 
mill M.S. plates 


Re-rolled M.S. 
sections 


stockholders 
for 
John Summers & Sons Ltd 


STELVETITE 


plastic bonded to steel sheet 


The largest stocks 
in Southern England in ten 
colours-—special colours and 
finishes to order. 


Prompt deliveries 
at 
MILL PRICES 
CHERTSEY 
(not CHE) 


we? 
A 


* 


EG GRADES METALS LIMITED HANWORTH LANE.CHERTSEY, SURREY Telegrams Gradesmet Chertsey 


v 





Leading Steel and 
Aluminium stockholders 
standardise on 
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GUILLOTINE 
SHEARS 


On a Cincinnati Shear, the 
back-gauge is power-set by 
the operator from the work 
ing position, instantly and 
with micrometer accuracy 
All thicknesses of metal up 
to the capacity of the 


The CINCINNATI SHAPER co. LTD. machine are cut age 


A wholly-owned subsidiary of The Cincinnati Shaper Co., Cincinnati, Ohio, U.S.A same knife clearance 
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Works of John Thompson Motor Pres- 
sings Ltd.—6 ......... eatin 


This instalment describes the manufacture 
frames and components fabricated from heavier- 
gauge materials. This phase of the work of the 
company includes the very heavy frames for 
railway passenger coaches and diesel trucks, 
mineral-wagon doors and a miscellany of items 
for the railway and motor industries The 
manufacture of commercial-vehicle frames requires 
different methods of production to those employed 
for car chassis, on account of the increased length, 
depth and material specifications involved. These 
methods are described and details given on the 
manufacture and use of reversible die sets, used 
to produce long side members. The hot and cold 
forming operations are described and information 
given regarding the fimshing of frames, by hot 
pray and rinsing or by a Wheelabrator airle 
abrasive shot-cleaning plant 


British Iron and Steel Research As- 
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Pressure Economy 
By Melvin D. Verson 


This paper, which was presented at the special 
conference on the “‘Cold Extrusion of Steel,” 
organized by the Institute of Sheet Metal 
Engineering, deals with ‘“‘impact machining,” 
cold extrusion basically carried to the point of 
eliminating finish machining In addition 1 
describing suitable presses and their design, the 
paper give nformation lubrication systems, 
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FOR OUR OVERSEAS READERS 


RESUMES DES 
PRINCIPAU X 
ARTICLES 
Procédés de Production 4a 
l’Usine Beacon de la Société 
John Thompson Motor Pres- 
sings Ltd.—6 page 482 
Ce chapitre fait la description de la 
nstruction des chassis et organes, 
fabriqués avec des matériaux de fort 
ore. Cette phase des travaux dé 
iété comprend les chassis trés 
irds pour les voitures de voyageur 

agons-diesels des chemins de 
fer, les portes des wagons a minerat 
et divers piéces pour les industrie 
ferroviaires et automobiles 

La fabrication des chassis de veln- 

sles commerciaux exige des méthodes 
gui different de celles qui sont em- 
ployées a la production des chassis 
automobiles, du fait de l’ augmentation 
de la longueur, de la profondeur et 
des specifications des materiaux uti- 
lisés. Il est fait une description de ces 
méthodes et des détails de la fabrica- 
tion ainsi que de l’emploi de jeux de 
matrices reversibles servant a la 
production des longerons latéraux. 

Les operations d’emboutissage a 
chaud et a froid sont décrites et des 
renseignements sont donnés au sujet du 
fimissage des chassis par pulvertsation 
a chaud et ringage, ou au moyen 
du nettoyeur Wheelabrator a grains 
abrasifs sans atr. 


Economie de Pression 
page 493 


Par Melvin D. Verson 


Ce mémoir, présenté a la conférence 
spéciale au sujet du “‘Refoulage a 
Froid de Il’Acier,”’ orgamsée par 
l’ Institute of Sheet Metal Engineering 
Institut des Ingénieurs-Téliers) traite 
lusinage par percussion, sow le 
refoulage a froid porté, en principe 
jusqu’au point ou le fimssage a 
Voutil n'est plus nécessaire. Outre la 
description de convenables 
et de leur conception, ce mémoir 
renseigne le lecteur sur les systémes 
de lubrification, les aciers a outils 
etc. Il est complété par le complte 
rendu du débat qui en a suiwi la 
présentation 


presses 


Conception et  caracteris- 
tiques des Presses Mecaniques 
page 501 


Par E. Hamilton, A.M.J1.Mech.A. 


Cet article est basé sur une conférence 

faite par l’auteur au Wolverhampton 

and Staffordshire College of Tech- 

nology, dans la serie intitulée “‘Tech 
Suite page 540 
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Produktionsverfahren im 
Werk Beacon der John 
Thompson Motor Pressings 
Ltd.—6 Seite 482 


Diese Fortsetzung beschreibt die Her- 
stellung von Rahmen und Einzelteilen 
aus stadrkerem Material. Dieses Ar 
beitsgebiet der Firma umfaft du 
sehr schweren Rahmen fiir Etsenbahn- 
personenwagen und Dhesellastwagen 








Erzwagentiiren und eine Anzahl- 
verschiedener Erzeugnisse fiir die 
Eisenbahn- und Kraftfahrzeugindus- 
rlé 

Die Herstellung von Lastwagen- 


rahmen erfordert wegen der groBeren 
Lange, Tiefe und der unterschiedlichen 
Matertalien andere Fertigungsver 
fahren wie die von Fahrgestellen fiir 
Personenkraftu agen 

Diese Verfahren werden beschrieben 
und FEinzelheiten iiber Herstellung 
und Gebrauch der zur Fertigung 
langer Seitenholme dienenden um- 
kehrbaren Werkzeugsat ré angegeben 

Die Warm- und Kaitverformungs 
vorgdnge werden beschrieben und 
Angaben tiber die Oberflachenbe- 
handlung von Rahmen durch Hets- 
spritzen und Spiilen oder mt Hilfe 
eines Wheelabrator Sandstrahl 
ohne PreBluft gemacht 





gldses 





Okonomie im Pressen 
Seite 493 


Von Melvin D. Versor 


Diese Abhandlung, welche 
der Sonderkonferenz tiber da 
pressen von Stahl** vom Insti 
Blechverarbeitenden Industrie veran- 
staltet behandelt ,,Schlag- 
bearbeitung*‘, wobei Kaltpressen im 
Grunde zu einem Punki gebracht wird, 
bet dem Oberfldchenbearbettung un- 
notie wird. Diese Abhandlung gibt, 
abgesehen von der Beschreibung hierfiir 
geeigneter Pressen und deren Kon- 
struktion, AufschluB tiber Schmer- 
ungsarten, Werkzeugstdhle, u.s.u 
Hierauf folgte eine Diskussion, die 
nach der Darbeitung stattfand 


wmlaplich 
»»Kalt- 


4t der 






wurde, 


Konstruktion und Eigenschaf- 
ten von Pressen Seite 501 


Von E. Hamilton, A.M.1.Mech.A. 


Dieser Artikel basiert auf einer vom 
Verfasser in der Rethe ,,Die Technik 
des Tiefziehens und Pressens‘* am 
Wolverhampton and _ Staffordshire 
Technoi gehaltenen 
beschradnkt sich auf 


( »llege of 
Vorlesung. Er 


Forts. S. 540 


RESUMENES DE LOS 
ARTICULOS PRINCIPALES 


Procedimientos de produc- 
cién en los Talleres Beacon 
de la John Thompson Motor 
Pressings Ltd.—6 pagina 482 


Este capitulo describe la fabricacién 
de bastidores elementos elaborado 
con materiales de calibre mds grueso 
Esta fase del trabajo de la compafiia 
comprende los bastidores de grap 
calibre para vagones de ferrocarril 
para pasajero canuones diesel, 
puertas para vegones para el trans- 
porte de manerales y multiples otro 
elementos para las industrias del 
ferrocarnil y del automévil 

La produccién de bastidores para 
vehiculos comerciales exige métodos 
diferentes de fabricacién de los em- 
pleados para chasis de automdvil 
debido al mayor largo, la mayor 
profundidad y las especificaciones de 
materiales exigidas. Se describen esto 
métodos y se dan detalles sobre la 
fabricacion y uso de juegos reversibles 
de troqueles que se emplean en la 
produccién de largueros largos. 

Asimismo se describen las opera- 
formacion en frio y en 
caliente y se ofrece informacién en lo 
gue se refiere al acabado de los 
bastidores por rocié caliente y en- 
juegue o por medio de la instalacién 
de limpieza Wheelabrator” por 
chorro abrasivo sin aire 


crone de 


Economia de presién 
pagina 493 
Por Melvin D. Verson 
Esta ponencia, que fué presentada 
durante la conferencia especial sobre 
Extrusion en frio del acero”’, orgam- 
zada por el Institute of Sheet Metal 
Engineering (Instituto de Ingemieria 
de la Chapa Metdlica), trata del 
labrado por impacto”, la extrusién 
en frio bdsicamente llevada a cabo 
hasta el punto de eliminar el acabado 
2 mdquina. Ademds de describir 
prensas adecuadas y su concepciin, la 
ponencia ofrece informacién sobre 
temas de lubricacién, acero para 
herramentas, etc Sigue la discustén 
gue tuvo lugar después de la presenta- 


107 


La Concepcion y las Carac- 
teristicas de las Prensas 
Mecanicas pagina 501 
Por E. Hamilton, A.M.I.Mech.A 
Este articulo se basa sobre una con- 
ferencia dada por el autor en la serie 
Continuara en p. 540) 


479 














Consistent moisture content 
The new design of cylinder and the 
particular care taken during filling 
ensures a consistently low m 


content carbon dioxide 


Special CO, cylinder 

To prevent entry of any impurities 
the syphon cylinders are supplie 
exclusively to arc welding cus 

are Clearly marked and 

specially handled. 


Nation-wide service 

Through strategically sited factories 
and depots, DCL provides a prompt 
CO, service which includes 
cylinders, multi-cylinder racks, bulk 
storage tanks with CO, deliveries by 
road tanker. 


Continuous all-position welding is achieved with 
this Rowen-Arc light weight portable hand-gcun 
using cheap low pressure carbon dioxide shielding. 
For welds of constant quality with all their equip- 
ment from light semi-automatic to heavy auto- 
matic, the manufacturers, Rowen-Arc (Division of 
Rubery Owen & Co. Ltd.), recommend DCL’s con- 
stant composition CO, in the newly designed 





syphon cylinder. 
behind the latest 
CO, arc welding 
techniques... 


RC WELDING 








>, ARC WELDING 


THE DISTILLERS COMPANY LIMITED 
CHEMICAL DIVISION 


Carbon Dioxide Department, 
Devonshire House, Piccadil] 


e Tel: MAY fair 8867 
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PROGRESS 


FTER the last war the British iron and 
steel industry began a vast re-equipment 
and modernization programme (a programme 
that is still continuing), and at about the same 
time it became apparent that the industry’s 
research effort also required to be expanded. 


Although several companies already operated 
their own research organizations it was evident 
that many problems could best be tackled on 
a co-operative basis and thus the British Iron 
and Steel Research Association came into being. 


Today, the Association has five divisions, 
broadly corresponding to the natural structure 
of the industry and three departments carrying 
out, in general, fundamental research. 

The “pattern” of the Association’s approach 
to serving the industry is to decentralize its 
efforts as much as possible so that research 
facilities are located in close proximity to 
centres of iron and steel production, so 
encouraging, it 
experience, etc., through close co-operation 
between research and production. 

But the problem of deciding what research 
or development work is to be undertaken must 
be a difficult one, although, in theory at least, 
B.1.S.R.A. work ought to be related to the needs 
of the industry as many of its representatives 
serve on the various research committees, etc. 

AndJyet, at the recent open day held at the 
Sheffield Laboratories of the Association, it 
appeared that as far as the sheet-metal-using 
industry is concerned the proportion of in- 
vestigations directly related to its field were 


is said, an interchange of 


OR ROUT? 


relatively low. From the Association’s annual 
report for 1960 (extracts from which are 
published elsewhere in this issue) the apparent 
“out-of-balance”’ of the research programme 
can be seen, but an examination of material 
already published by the Association together 
with an appraisal of its various panels and 
research committees shows this trend still more. 
For example, out of about 240 reports only about 
10 per cent are devoted to the production of 
Sheet and its subsequent forming. The same 
ratio also applies to the panels and research 
committees. But the conversion ratio of sheet 
steel to finished products is the highest of any 
of the forms in which steel is marketed. 

It is not the intention in any way to criticize 
the value of the individual researches being 
undertaken but only to sound a note of warning. 
In the U.S.A. there is at present a great deal of 
money being devoted to the exploitation of 
competitive materials in fields which are tradi- 
tionally those of steel and it is not too fantastic a 
forecast to suggest that a similar situation may 
arise here. In any case the march of progress in 
itself must inevitably see increasing use of alter- 
native materials and this is as it should be. But 
the country’s economy depends so much on steel 
that it behoves the industry, and thus its 
research organization, to ensure that new uses 
for its products, the price of which must remain 
competitive, are not overlooked. 

The march of progress must be orderly to 
the benefit of all industries; failure to appreciate 
future trends can only turn it into a rout. 





Production Procedures 
at the Beacon Works of 


JOHN THOMPSON 
MOTOR PRESSINGS Ltd. 


HIS series has, until now, described those 
manufacturing processes at John Thompson 
Motor Pressings Ltd. in which relatively light- 
gauge materials are used. There are, however, 
extensive facilities at the works that enable the 
company to fabricate from heavier-gauge materials 
and in this field a wide range of items for commercial 
vehicles are manufactured including frames for 
railway trucks, passenger coaches and diesel units, 
and also chassis frames for a variety of passenger- 
carrying road vehicles. In addition a miscellany 
of pressings for the motor and railways trades are 
undertaken including mineral wagon doors, and 
panels for goods wagons and electric motor casings. 
The finishing of the frames is purely a matter of 
the customer’s requirements, and a number of 
cleaning operations are available on demand. 
The manufacture of commercial-vehicle frames 
requires different methods of produc- 
tion to those employed for passenger 
vehicles. Unlike the car frame, the 
commercial frame must be capable of 


carrying heavy loads on a wheel base which in many 
cases is twice as great as that of a car frame, and 
must also have extra built-in strength to deal with 
intermittent or persistent overloading. 

As a result of these extra load-carrying require- 
ments, it is easily seen that with increased loads and 
longer wheelbase, the bending- and shear-stres 
values are much greater, and can at times be 
unevenly distributed as a result of a heavy con- 
centrated load or a badly distributed load. 

Correct use of beam theory, bending and strain 
energy equations at the design stage give the correct 
dimensions to deal with this high variable type of 
loading, but the increased length, depth, material 
specifications and thicknesses involved prohibit the 
use of blanking and cold-forming techniques used 
on the more conventional car frames. The number 
of commercial frames required at any one time is 
also very much less than that 
of the passenger cars and is 
another reason, one of econ- 
omics, why the use of double 
dies is precluded. The prob- 
lem is overcome at John 
Thompson Ltd. by building 
reversible die sets, which are 
used to form a batch of mem- 
bers for one hand, after which 
the punch and die are re- 
assembled and a batch of 
members for the opposite hand 
produced. 

The problem of producing 
these frames economically in- 
fluences the methods of pro- 
duction, not only in the press 





7 


wh road 


p ae 


i 


shop but throughout the fac- 
tory. Assembly of the main 
frame is generally effected by 
riveting, although welding is 


equipment 





widely used to fabricate cross- 
members and to attach doubling 
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Series continued from 
page 333, May, 1961 


The Manufacture of 
Commercial-Vehicle 


Frames 


channels or plate stiffeners to sidemembers. The 
frames can be supplied to the customer in either 
component form, where the final riveting or bolting 
is done at the customer’s works, or fully assembled 

As in all frames the most important component 
is the sidemember and the materials most commonly 
used in its production are 28/32-ton mild steel, 
STA5/V4 30 carbon steel or STA5/V6A 35/43-ton 
carbon-manganese steel in plate of from j,-in. to 
}-in. thickness. The ordering of these plates is 
done so that the sizes are related as closely as 
possible to blank sizes to eliminate scrap. 


Blanks and Shaping 

John Thompson’s produce frames for a wide 
range of trucks and coaches and in some cases, 
particularly the lighter vehicles where lighter 
materials can be used, the cost of die-making is not 
so high, and simple tools are used to blank side- 
members from plate up to {;-in. thick. A 2,000-ton 
British Clearing press is used for these blanking 
operations and blanks up to 29 ft. in length can be 
produced. Examples of the blanking and cold- 
forming capacities of this press can be seen in 
Table I. 

TABLE I 


tensile 


Mild Steel 28 32 tons per sq. in 


Length of member 
that can be produced 


Amount of shear 
required to blank 
member 29 ft. long 
12-in 


Thickness, 


inches 


With 
kick-up 


Straight steelings 


~ 


22 ft. 7 in 
25 ft. 8 in 25 ft. 3 in 
29 ft. O in 28 ft 
29 ft. O ir 29 ft 


3 ft. O1n 


9 in 
O in 


For these long members the steelings of the dies 
are given a considerable amount of “‘ shear.” 

For vehicles where the numbers of sidemembers 
required do not justify the making of die sets, the 
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blanks are cut to shape on rotary shears. This 
method of producing blanks is usually used for 
producing shapes in heavier gauge material up to 
3-in. thick, although in some cases a guillotine is 
used for material up to }-in. thick. The shapes are 
marked on the plate from sheet templates and the 
plate is manipulated in the rotary shears by three 
or four operators. Where the material size 
exceeds 2-in. the blanks are sometimes flame cut 
to a profile template 


Forming 
Both hot- and cold-forming operations are 


effected, the cold-forming being limited to the 
lighter members up to 29 ft. long, in cold-forming 
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PUSHER 





REVERSIBLE DIE BLOCKS 








Fig 3 (left 
typical 


member 
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and alloy steels, and carried out in mechanical presses. 
Members fabricated in heavier gauge material are 
hot-formed in hydraulic presses designed and manu- 
factured by John Thompsons. 

The press used mainly for hot pressing side- 
members is a 1,500-ton hydraulic press which was 
completely rebuilt in 1958. The rebuild allowed 


the incorporation of chromium-plated rams and a 
new type of bed incorporating pneumatic cushions. 


Additional facilities include equipment for the 
mechanical handling of blanks, and loading aids 
and automatic position locators are of John 
Thompson design. 

Twenty-four die cushions, each 10 in. in diameter, 
work a platen which operates striker pins, this 
system being adopted because of lack of space. An 
air-operated pusher is used to move the blank up to 
the locating device. Secondary ejectors are pro- 
vided under the bed of the press, these being used 
for bringing the blank in and out and for ejecting 
after pressing. The maximum length of pressing 
Wagon door end produced from hot-pressed mild 


} 
steel 


Fig. 5. 


1 the furnace 





Mi 


A 
® 


CA 
——e f 


produced on this press is 36 ft. 10 in. 
The die cushions allow the production of straighter 
pressings with really square flanges, together with 
higher output, which is possible because the 
pressings are ejected hot instead of cold as was 
previously the case. 
Special provision has 
removal and positioning of tools. 


been made for quick 
For heating 
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Fig. 9.—Following milling, the 
top face profile, squareness of the 
web and flanges, are checked and 
any deviations corrected by cold 


hand setting 





the blanks before pressing a 
pivoting table is provided in 
front of two furnaces, so that 
continuous production is 
possible. 

Each furnace can reach 1,200  C. but is normally 
run at 1,000 C. giving a pressing temperature of 
about 850° C. and the handling equipment ensures 
that the temperature is not lower than that figure. 

After pressing, the blanks pass on to the loading 
platform of a cooling conveyor, the pressings then 
being pushed into position by air cylinders onto a 
moving chain conveyor which carries them through 
a cooling stage and discharges them automatically 
The complete set-up is 


into storage cradles. 
controlled from the press operator’s master panel. 
The equipment produces distortion-free pressings 
and final setting of the frame elements is very much 
reduced. 
In a typical set of tools for forming sidemembers 


straight in a vertical plane, the punch and the die 

are built up in sections, having two straight and 

parallel sections which can be removed as required 

for vehicles of differing wheelbase. The punches 

are radiused on both upper and lower edges and the 

die sidepieces have the standard entry chamfer at 

the top and bottom edges. This, of course, enables 

the single tool set to form both right-hand and 

left-hand members. The punch sections are 

secured on a bolster and the die sidepieces are 

assembled in the trough of the press and supported 

transversely by packings against the sides of the 
trough. 

When a run is completed and a batch of members 

for one hand obtained, the tools are dismantled from 

the press and reassembled in 

an inverted position so that 

the members of the opposite 

hand can be formed. It will 

be appreciated that this 

method of forming both 

hands of the sidemember can 

only be effected when the 

members are straight in a 
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vertical plane, as mentioned earlier, and that all 
sidemembers having joggles would necessitate a set 
of tools for each hand, it is, therefore, arranged that 
all joggles are effected at a later stage. 


Setting and Machining 
The sidemembers are normalized and straightened 
on the web and upper flange with hydraulic 
straightening presses. The flanges are then milled 
on a Wadkin spar miller to the design width. The 
head of these machines has a total travel of 33 ft. 
and takes a cutter up to 24-in. long. The length 


of the cutter is sufficient to cover the kick-up of 


any normal sidemember or two straight members, 
in a single pass. The work is held down to the 
table by means of eight pairs of hydraulic clamping 
cylinders, and as the cutting head approaches any 
pair of clamps, a trip lever relieves the pressure and 
the out-of-balance dogs fall out of the cutter path. 
Once the head has passed, the pressure in the clamps 
builds up and the dogs are automatically repositioned 
and clamped on to the work. 

Following the milling operation comes the all- 
important top face profile check. This check is 
most important as any deviation from the design 
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Fig. 12.—The enamelling plant, 
manufactured by Carrier Engineer- 
ing Co. Ltd., lowers chassis up t 
20 ft. long into a bath of enam 
them throug! 
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can offset the section modulus of the sidemember 
and thus alter its bending properties. The square- 
ness of the web and flanges is checked and also the 
contour and deviations corrected cold by hand 
setting. The parallel centre section is then 
strengthened if required by welding or riveting 
flitch plates, or doubling channels may be welded 
or riveted to secure In some cases strengthening 
is obtained by welding perforated box plates to the 
edge of the flanges, to give a complete box section. 

Like the passenger-car frames, an effort is made 
to minimize the amount of handling required, and 
sidemembers are drilled at one setting on full length 
tables specially built with this in mind. Motorized 
drills, of }-in. capacity, are arranged on twin T- 
section rails running above and to the rear of the 
table. The number of drills varies with the type 
of chassis being drilled, and the rails are capable of 
taking any convenient number. Each drill can be 
adjusted in a transverse direction enabling holes 
to be drilled in any position across the member, and 
they are also movable in a longitudinal direction 
along the whole length of the member. Drilling 
jigs are available where members of one particular 
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Some Extracts from the Annual Report, 1960 


MECHANICAL WORKING DIVISION 
Sheet and Strip Manufacture 

Hot Rolling 

IELD-STRESS data for three further steels, 

Cor-ten, Fortiweld and Fortiweld H.S., have 
been obtained and have been published in the same 
format as those for the 12 steels issued earlier in the 
volume “ The calculation of load and torque in hot 
flat rolling.” 
Pickling 

The removal by pickling of the edge scale on 
both wide and narrow mild-steel strip may take up 
to three or four times as long as the centre scale, 
thus wasting both acid and metal, since the centre 
of the strip is inevitably over-pickled. Mechanical 
scalebreaking shortens the pickling time only 
marginally. Examination of narrow strip has shown 
that a film of Fe,O, is formed on the rolling scale 
near the edge during the slow cooling of the strip 
after coiling, and though this oxide has not yet 
been positively identified on wide strip it seems 
probable that it is the cause of slow pickling. One 
way of preventing the formation of this film, by 
sealing the edges of the hot coil with boric oxide 
after it has been taken from the coiler, has been 
tried out in two mills and shown to be successful 
in bringing the pickling time of the edges of the 
strip into line with that of the centre. The spraying 
of boric oxide is unacceptable under production 
conditions, but other possibilities of bringing about 
the desired effect exist and their merits are being 
looked into. 

Cold Rolling 

The assessment of a series of 11 experimental 
rolling oils on the 14-in. laboratory mill has been 
completed. None of the experimental oils has 
proved better than palm oil. 

At the same time research into the mechanism of 
lubrication has demonstrated the possibility of 
reducing friction and wear by grinding the rolls 
transversely instead of circumferentially as is done 
at present. Pilot experiments on a production mill 
have shown that although the experimental finish 
disappeared after only a few coils had been rolled, 
the roll wear between dressings was greatly reduced 
and the final appearance of the worn roll was 
conspicuously better. More extensive tests are 
being arranged in collaboration with member firms, 
and machine-tool makers are being asked to help 
devise practical methods of obtaining this finish 
in industrial roll dressing shops. 
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During the rolling of thin, hard strip in recent 
trials on the experimental mill, it was found that 
occasionally, if two different gauge strips were 
entered into the finishing pass at the same screw 
setting, the heavier inlet gauge produced the lighter 
finishing gauge. Indeed, although it proved im- 
possible to roll to 0.0035 in. from 0.006-in. strip, 
no difficulty was experienced in obtaining it from 
0.008 in. This may be a reason why tinplate-mill 
operators favour a heavy finishing draft, and a more 
thorough study of the mechanics of rolling in these 
conditions is under way, with reference to the rolling 
of ultra-light gauges. 

In order to improve automatic gauge-control 
systems, the Physics Department is determining, 
on a 4-high production tandem mill, the coefficients 
that describe the response of a millstand to changes 
in rolling conditions. A new non-contact strip 
speed meter is also being developed. 

Annealing 

Can-making trials with material annealed on the 
5-in. gas-fired plant at Sketty Hall confirmed that 
the properties of temper universal for tinplate can 
be achieved with a processing time of less than 
10 seconds. The opportunities for rapid heating 
and cooling at higher strip speeds have now been 
exploited in a more advanced experimental plant, 
also for 5-in. wide material. The strip is preheated 
in a tank of lead bismuth eutectic, passes through 
an electric induction heater, and is cooled in a 
second tank of the liquid metal. The two tanks are 
connected by ducts, and the metal is circulated by 
an electromagnetic pump to maintain thermal 
equilibrium. 

With this combination of heating methods an 
extremely compact plant has been designed ; it is 
easily controllable and has high overall thermal 
efficiency. The plant has many potential uses, and 
there are indications that tempers 5 and 6 for 
tinplate can also be made on it. A programme of 
tests is under way in conjunction with a can manu- 
facturer. Apart from annealing, preliminary experi- 
ments on the 5-in. line have suggested that blueing 
might be effectively and economically carried out. 

The first pilot production plant is now being 
planned for installation at a member’s works. This 
will be capable of processing strip up to 27 in. wide 
on an experimental basis. 

Progress has also been made in extending the 
rapid annealing cycle!to thicker gauges of mild- 
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steel sheet and strip for drawing and stamping 
Using the tinplate cycle as a starting point, mecha- 
nical properties comparable with those of batch- 
annealed drum stock have been obtained, except 
that the yield point was slightly too high. Several 
possible ways of rectifying this are being investigated, 
as are methods of producing the softer qualities 
for deep drawing. 
Tinning 

Earlier laboratory work at Sketty Hall showed 
that the rust resistance of thinly coated tinplate is 
much improved by an electrolytic smoothing 
treatment applied to the steel before coating. The 
process developed by BISRA is capable of reducing 
surface area by 30 to 40 per cent in about one second, 
and so can be incorporated in a production electroly- 
tic tinning line. An effective pickle treatment is 
given during smoothing and the process can there- 
fore be operated without plant modification 

The treatment has been tried on a production 
wide-strip electrolytic tinning line at 600 ft. per 
min., and the product passed for production can- 
making by a metal-box manufacturer. Because 
of the limitations on the particular line used for 
the trial, the optimum time and current density 


could not be achieved, so that the full benefit of 


smoothing has not yet been realized in production 

However, an appreciable amount of 5-in. wide 
tinplate has been produced under optimum smooth- 
ing conditions on the experimental electrolytic 
processing line at Sketty Hall, although before this 
could be done with intermittent running a number 


of innovations and improvements had to be made 


to the line. The quality now appears to be excel- 
lent, and the tinplate is being assessed by a can 
manufacturer. A licence has been granted to a 
plant maker who 1s planning to evolve production 
plating units from the BISRA design. 

Work has continued in the Physics Department 
on instruments for the inspection and grading at 
high line-speeds of tinplate and uncoated strip, and 
a lamination detector has been developed in con- 
junction with an instrument manufacturer. 
Electrophoretic Deposition of Aluminium 

Good progress has been made on the development 
of a process for coating strip with aluminium by 
electrophoretic deposition of aluminium powder 
followed by rolling and heat treatment. The work 
up to the present has been confined to the produc- 
tion of small samples, but a 5-in. experimental line 
is now being constructed at Sketty Hall in order 
to make material for user assessment, and to work 
out technological details. 

When produced under the optimum conditions, 
the properties of the new aluminium-coated steel 
Elphal) are most attractive. The coating is 
uniform and thickness can be controlled to fine 
limits over a wide range. There is very little 
alloy present, and porosity is so low that the surface 


SHEET METAL INDUSTRIES 


July 1961 


can be anodized. The steel can be quite severely 
deformed without any deterioration of the coating. 
The raw aluminium powder costs 50 per cent more 
than the ingot aluminium used in hot dipping, but 
this is offset by the fact that so little alloy is present 
and that the coating is much more uniform in the 
powder-based product. 
Plastic-coated Steel 

Efforts have been mainly directed towards 
evolving a cheap, pore-free coating of P.V.C. on 
thin strip. To reduce costs it was decided to use 
P.V.C. powder, since this is the cheapest form of 
P.V.C. and has the additional advantage of allowing 
curing of the adhesive and gelling of the plastic 
in one operation. A very compact high-speed plant 
perhaps 500 ft. per min.) was envisaged. Develop- 
ments in the direct calendering operation have now 
enabled the experimental plant to be operated at its 
full speed of 30 ft. per min., and steps are now 
being taken to increase the maximum speed. 


PLANT ENGINEERING AND ENERGY 
DIVISION 
Rolling-Mill Plant 
Finishing Processes 

It is considered that too little attention has been 
paid in the past to the handling and treatment of 
rolled products once they leave the mills. A start 
has therefore been made on the study of problems 
arising in the handling of large outputs from the 
saw bench to despatch. Time studies covering 
the operation of cranes, flow through the cooling 
banks, and various finishing processes, and studies 
of the routes have been carried out in a member’s 
works 
Stress Level Recorder 

Following the successive breakage of two palm 
end couplings on a blooming mill of a member 
firm, measurements of torque in the spindles were 
made. No overloads were observed during the 
tests, but because of the character of the breakages 
it was suspected that high overloads must occur 
under certain circumstances and that it would 
therefore be desirable to record loads over a long 
period. Since the continuous use of a fast-response 
chart recorder for an indefinite period was not 
possible it was decided to develop an instrument 
to register and count automatically when stresses 
exceed preset levels. 

The prototype instrument has been made as a 
transistorized unit which can be left unattended fo: 
long periods. Because of the difficulty of taking 
reliable continuous readings from strain gauges 
mounted on a rotating shaft, the instrument has, 
in the first instance, been set up to record strain- 
gauge signals from both sides of the mill housing ; 
these are fed to the level detector operating at two 
levels to bracket overloads within a certain range 
The prototype level detector has been installed on a 
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production mill and its display unit gives the mill 
manager up-to-date information on any abnormal 
stresses in the housings. This system of recording 
unusually high loadings occurring infrequently 
could have a side application. 

The measurement of stresses in mill shafts has 
focused attention on the difficulty of obtaining 
information from inaccessible parts of steelworks 
plant, and a start has been made on developing 
more satisfactory equipment for this purpose. At 
present special slip rings are in use and these are 
being improved, but it is hoped ultimately to use 
telemetering and thus make all measurements 
completely independent of sliding contacts. 
Primary Mill Automation 

To ascertain the accuracy of operation and the 
speed attained with remote position control, a 
50-h.p. motor is being used to simulate the screw- 
down on a rolling mill, and a pulse generator 
coupled to it gives 200 pulses per effective inch of 
screwdown. The pulses are fed to a two-way 
counter so that the number standing on the counter 
gives an accurate measure of the absolute position 
of the motor shaft, and the time taken to achieve 
each screwdown setting is recorded. 

This equipment has been used in comparative 
tests on automatic and manual working on a position 
control drive. For manual working a _ highly 
skilled rolling-mill operator from a prominent 
steelworks has operated the manual control for a 
duration of one shift, working through a series of 
pre-determined rolling programmes. For the auto- 
matic operation, a comparatively unskilled member 
of the laboratory staff has used the translator and 
the “ next pass ” button procedure to run through 
the same programmes. 

The results are being analyzed on the BISRA 
Pegasus computer and the complete assessment is 
awaited, but preliminary calculations show that 
although the speeds of the two modes of operation 
were approximately the same, the accuracy attained 
under automatic working was significantly better. 
This equipment can be used to compare the 
accuracies of manual control and automatic control 
on production mills. 

The prototype position control equipment in- 
stalled by BISRA on the primary mill of a large 
steelworks has been commissioned and over 1,000 
tons of steel have been rolled with it. A compre- 
hensive report dealing with the theoretical and 
practical aspects of remote position control of 
screwdown has been issued. Since several large 
electrical manufacturers have either successfully 
installed closed-loop controls on rolling mill 
screwdown or are willing to do so, further work on 
screwdown control is not called for from BISRA. 
Annealing Pilot Plant Control 

The pilot plant for continuous annealing, recently 
installed at the Association’s South Wales labora- 
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tories, has been equipped with automatic controls. 
The plant consists of four units : uncoiler, process 
tension bridle, speed control bridle and coiler. 

There are facilities for inching each unit in turn 
in order to thread strip. Strip tension up to 300 Ib. 
is continuously controllable within the fine limits 
necessary for the annealing project, and strip 
speed up to 600 ft. per min. with preset acceleration 
and deceleration rates can also be controlled with 
the necessary precision. This original control 
scheme was designed by the Mechanical Working 
Division and A.E.I. in collaboration, and was 
commissioned by members of the Electrical 
Engineering Section. 


CHEMISTRY DEPARTMENT 
Corrosion 

The properties of rust have an important influence 
on the corrosion process. The study of these 
properties has continued with the exposure outdoors 
of many steel panels. The exposure schedule will 
provide rust samples 2 to 12 months old produced 
at different seasons of the year. The samples will 
be investigated in detail, with particular attention 
to trace contaminants and inhomogeneity. These 
natural rusts will be compared with rusts produced 
under controlled conditions in an apparatus being 
developed to give a continuous flow of purified air of 
known humidity and sulphur-dioxide content. 
These experiments will show how rust properties 
vary with conditions of formation. 

To study the inhibiting effect of sodium silicate 
on corrosion in water the slow rotor apparatus 
(described in the 1958 Annual Report) has been 
used. Mild-steel rods were rotated in pure water 
and in aqueous solutions with sodium silicate at 
various concentrations and one of the following at 
constant concentration : calcium, sodium or mag- 
nesium sulphates or chlorides, sulphuric or hydro- 
chloric acid. Further work in this field will 
depend on the analysis, now being carried out, of 
the experimental results. 

Exposure trials of paint on metal coatings have 
continued and further work is being organized as a 
co-operative research through the Corrosion Advice 
Bureau. A literature survey has been made of 
methods of protecting steel in confined spaces in 
ships, particularly those which have to carry fuel 
and sea-water ballast alternately. 


PHYSICS DEPARTMENT 

Instruments Section 

The work of the Instruments Section during 
1960 was mainly concerned with the development 
of new or improved instruments of in-line inspection 
of quality, surface finish and dimensions of rolled 
products. In many instances subjective visual 
inspection of the moving material, or of the static 
material off-line, are still the only established 
techniques. The progress of automation, however, 
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demands inspection devices which can be integrated 
with high-speed continuous flow lines to control 
automatic sorting or grading of the product 

Continuous Inspection of Steel Sheet for Lamination 

Ultrasonic techniques have been successfully used 
in the past to detect lamination in stationary sheets, 
and an instrument is manufactured on the continent 
for inspecting moving sheets on a conveyor. This, 
however, requires the sheets to be fed broadside, 
i.e. in a direction perpendicular to the direction of 
rolling, and is unsuitable for inclusion in a con- 
tinuous line, where the sheets move parallel to the 
direction of rolling. 

A suitable method has therefore been developed, 
in collaboration with Kelvin and Hughes Ltd., for 
the continuous inspection of strip and grading of 
sheets after the shears, or at other appropriate points 
along the line; it needs only one twin probe to 
inspect the full width of the strip. The twin probe, 
containing transmitter and receiver in one unit, is 
located near one longitudinal edge of the sheet 
The transmitter fires ultrasonic pulses across the 
width of the sheet, and echoes from lamination 
defects and from the far edge are received by the 
detector. The amplified echo signals are displayed 
on a cathode-ray-tube monitor and can be used to 
trigger a reject gate whenever the signal amplitude 
exceeds a preset limit. Acoustic coupling between 
probe and steel surface is through a film of oil 
When inspecting discrete sheets the probe is 
automatically lowered on to the front and raised 
when the tail arrives. 

Trials of the equipment have been carried out on 
a sheet inspection line at a member’s works and 
good results obtained at a line speed of 80 ft. per min. 
Comparisons between defects shown by the instru- 
ment and laminations insthe sectioned sheet observed 
under the microscope show good agreement. The 
equipment is being developed now for use at line 
speeds up to at least 300 ft. per min. 

Continuous Surface Finish Inspection of Tinplate 

At high line-speed an inspector cannot observe 
and assess reliably surface defects on moving strip 
or sheets with the unaided eye. Thus when 
tinplate is to be despatched in coils an instrument 
will be required to assess the quality of each coil 
and give a record of the type and number of defects 
in it. While tinplate is supplied in sheets such an 
instrument would be advantageous compared with 
present visual practice. 

Work has proceeded on two lines of development 
of instrumental aids to inspection. The first 
consists of a multichannel photoelectric instrument 
which will actuate a sheet-sorting gate or produce a 
record of faults in a coil. A 10-channel experi- 
mental instrument, to inspect | ft. width of the 
tinplate was completed. It includes a strip light 
source to provide illumination normal to the surface, 
and photocells arranged to receive only off-specular 
SHEET METAL INDUSTRIES 
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diffusely reflected or scattered light from the 
tinplate surface. Separate amplifiers are now 
attached to each photocell and the instrument has 
been tested at the Battersea laboratories using a 
belt conveyor to carry tinplate sheets under the 
inspection head. Sheets with typical surface 
defects were fed to the conveyor and a multichannel 
high speed recorder used to record the photocell 
signals. The sensitivity and consistency of the 
instrument were most encouraging. The photocell 
signals are shaped and summated to obtain an 
output which could be used to actuate a sheet reject 
gate whenever a preset level is exceeded 

Trials of the apparatus are proceeding at a 
member’s works to obtain recordings of the signals 
due to all usual surface defects and thence to 
correlate the magnitude and character of the photo- 
electric signals with the inspector’s assessment of 
the severity of the defects. The present equipment 
is arranged to deal with bright tinplate, and means 
of extending its use for matt steel strip surfaces are 
being investigated 

Ihe second line of approach is the development 
of a visual aid to inspection by providing an optical 
system of image arresting and closed-circuit T.V 
for viewing the stopped section of moving strip 
An apparatus has been set up consisting of a system 
of illumination and a T.V. camera so arranged that 
only light scattered from the tinplate surface at a 
well-defined angle off-specular reaches the camera 
This has shown that although the camera is mounted 
some 12 ft. above the tinplate sheet small surface 
defects show up clearly on the T.V. monitor on a 
dark background. 

A synchronized oscillating-mirror type device 
called a web viewer is now commercially available 
in this country for arresting the image of repetitive 
e.g. printed) patterns on moving web. This is 
being further developed in the Section for inclusion 
in the inspection system in the following way. 
The television camera is attached te the web viewer 
so that it receives scattered light from short length 
of strip situated centrally in the field of viewing. 
The motion of the mirror causes successive short 
lengths of strip to cover the full area of the camera 
frame. A stationary image of full width, and 
several feet length of strip, can thus be displayed on 
the television monitor. By using an afterglow 
tube the images can be retained on the tube long 
enough to give the inspector time to register a defect. 
Methods of obtaining a compact recording for 
subsequent evaluation and assessment of coil 
quality are being considered. 

Strip-speed Meter for Temper-mill Control 

A novel technique of non-contact strip-speed 
measurement has been developed in the Section. 
It was originally suggested in the middle of 1959 
as a method suitable for accurate comparison of 
ingoing and outgoing strip speeds in a temper mill. 
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the percentage extension measured in this way is 
equal to the thickness reduction in the mill. The 
basis of the method is that the strip surface is 
illuminated with two spots of light (images of lamp 
filaments) arranged approx. 15 in. apart and in line 
with the direction of motion of the strip. Two 
photocells are arranged to view separately the light 
reflected from the surface at these spots. As the 
Strip passes, variations in its surface cause variations 
in the reflected light intensity and, since the same 
portion of surface passes the two filament images 
in turn, the light signals received by the two 
photocells are the same, apart from a delay in time. 
The earlier signal is delayed on a tape recorder, 
the two signals are then correlated and the delay is 
adjusted until the correlation is a maximum. The 
strip speed is then known from the delay and the 
distance between the images. 

The laboratory apparatus has been developed so 
that the tape-recorder delay, which is adjusted by 
moving a pick-off head, follows the correlation 
peak automatically. By simulating moving strip 


with a gramophone turntable a resolving power of 


at least 1 5,000 is achieved when the strip speed is 
450 ft. per min. 

For trials, an experimental apparatus has recently 
been fitted to the output side of a temper mill. 
The mill trials have shown that even with the strip 
flapping over a range of approximately | in. the 
level of signal correlation is only marginally less 
than that measured in the laboratory and a resolving 
power of the same order is observed. 

Patents have been applied for and a licence to 
manufacture speed meters based on this principle 
has been taken out by Davy and United Engineering 
Co. Ltd. As well as its use for temper elongation 
measurement, an early application envisaged is for 
measurement of strip speed in a tandem hot-strip 
mill, thereby monitoring continuously the thickness 
reductions through the mill. Considerable interest 
has been shown in possible uses of this device in 
other industries. Details of the laboratory instru- 
ment are to be published in the ‘ 
the Society of Instrument Technology.” 
Tandem-mill Control 

A set of experiments to determine the coefficients 
in the linearized perturbation equations has been 
carried out with the co-operation of a member firm 
on their 4-stand mill. The instrumentation was 
more complete than in the preliminary experiments 
mentioned in the Annual Report for 1959. Flying 
micrometers were fitted after the second and third 
stands, and these, together with the thickness 
measurement devices in regular use after the first 
and fourth stands and the existing inter-stand 
tension, roll-force and roll-speed gauges, completed 
a comprehensive system of instrumentation. Several 
coils of approximately equal width but rolled to a 
range of schedules and speeds were used. During 
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the rolling of each coil small step changes were 
made to the stand screw and speed controls and all 
the measured mill variables were recorded. These 
records have now been analyzed and the coefficients 
deduced, using regression analysis. Significances 
of order 0.1 per cent are observed in many cases. 
The coefficients obtained will be used for simulation 
on the general purpose analogue computer which 
was purchased towards the end of 1960. This 
computer will be useful for a wide range of problems 
but is initially being set up to simulate the produc- 
tion mill studied, using the coefficients now available, 
with a view to designing the most suitable form of 
automatic gauge control system for that mill. 


FLUID DYNAMICS SECTION 
Fluid Cushioning 

In complex strip-processing lines, such as 
electrolytic tinning lines, large numbers of guide 
rolls have to be employed. With the trend to 
thinner-gauge strip, the design of guide rolls and 
speed controls for drive motors becomes more 
difficult and costly if strip breakages are to be 
avoided. It seems desirable, therefore, to find an 
alternative method for guiding and conveying strip. 

Calculations and laboratory experiments indicate 
that gas cushioning is technically feasible and 
economic for the support of light gauge strip 
passing through a processing line. The conventional 
assemblies of rollers would be replaced by a series 
of guide surfaces with a cushion of gas between 
them and the moving strip. The cushion is formed 
by injecting, via suitable nozzles, a quantity of 
low-pressure gas between the strip and the guide 
surface. The resulting great reduction in friction 
losses and the elimination of rolls with high moments 
of inertia means that less power will be required to 
move the strip, especially during speed changes ; 
also, the strip need not be under high tension to 
preserve correct track and its surfaces would not be 
marked by contact with rolls. Gas cushioning 
systems offer possibilities of novel forms of plant 
design, leading to a more compact processing plant, 
and consequent reduction in capital costs. 

A system has been designed which allows for 
gross irregularities (such as lap weld) in the strip, 
and experiments to determine the most suitable 
means of forming a gas cushion have now been 
completed. An apparatus has been built in which 
strip moving at speeds of up to 1,000 ft. per min. 
can be passed round a 180 deg. arc over a semi- 
cylindrical gas cushioned bearing. This is for 
study of the effects of strip speed and acceleration 
on bearing performance. 

A novel form of “ looping tower ” employing gas 
cushioning has been designed, and an experimental 
version will shortly be built to demonstrate the 
feasibility and merits of the principle in this 
application. 
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By MELVIN D. VERSON * 


1 paper presented at the Special Conferenc 


by the Institute of Sheet M. tal Ek 


"THE subject of this paper is “‘ Impact Machin- 

ing” and this terminology means cold 
extrusion basically carried to the point of eliminating 
finished machining. This is not always possible 
but represents an effort to applying the principles 
of cold extrusion to the point where there is little 
or no machining necessary after extrusion. The 
economies of this effort are quite apparent since the 
achievement of these aims results in a substantial 
reduction of raw material to accomplish the same 
piece-part configuration as well as the reduction of 
machining operations required by other methods 
Cold extrusion is a displacement of ferrous or non- 
ferrous material in a plastic manner similar to 
squeezing a piece of clay between one’s fingers and 
displacing it at random to no geometrical proportion 
In ferrous and non-ferrous materials the material 
can be displaced plastically to form a part of exact 
geometrical specifications. The part is confined in 
a die and displaced by a punch or punches to a final 
piece-part such asacylinder. That is cold extrusion. 
The material is put in cold, worked cold and 
produces the desired final piece-part. Throughout 
the years, extrusion principles have been applied to 
various materials such as aluminium, brasses, 
copper and in recent years to many other materials 
However, this does not seem to carry the strangeness 
that cold extrusion of steel implies to the uninitiated. 
The fact that steel is extruded by using steel tooling 
appears on the face of it to be rather strange. Low- 
carbon steels that have a yield point around 37,000 Ib. 
to 40,000 Ib. per sq. in. are worked with applicable 
tooling. Basically, the first reason that this can be 
accomplished is that an efficient lubricant is used. 
Without this there can be no cold extrusion of 
any practical value as lubrication prevents the 
tooling from galling and seizing and being destroyed 
by the surface friction that would be generated 
between the work-piece and the tooling itself. The 
lubricant acts as a barrier and provides a low 
frictional value during the displacement of material 
by the extrusion tooling. To do this the lubrication 
must be able to stand unit pressures of 180,000 Ib. 


President, Verson Alisteel Press Co., Chicago, Illinois, U.S.A 
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per sq. in. up to and including 400,000 Ib. per sq. in. 
The usual lubricants such as viscous mineral oils, 
waxes, etc., that depend on surface tension strength 
to lubricate are not sufficient for this type of work 
and will not withstand the high pressures to 
accomplish economically successful cold extrusion. 
A suitable lubrication system to use in cold extrusion 
consists basically of a zinc phosphate crystalline 
deposit bonded chemically with the base material 
by an intermetallic bond created during the 
deposition of the zinc phosphate. The crystalline 
deposit is subsequently impregnated and coated 
with a zinc stearate soap. At present there does not 
appear to be another system that will produce 
comparable results. This system of lubrication is 


I 





somewhat similar to that used in a pre-paint treat- 
ment in which the phosphate would range in weight 
from 90 to 120 milligrams per square foot. How- 


ever, a zinc phosphate for cold extrusion would 
range from a minimum of 800 milligrams per 
square foot to 3,200 milligrams per square foot for 


severe applications. Thus the zinc phosphate for 
cold extrusion must react very efficiently with base 


material to exist in the environment of the high 
pressures required for the cold extrusion. In 
addition to a good lubrication system there are 
other factors that must also be reckoned with. 
Referring back to unit pressures mentioned earlier 
which range from 180,000 to 400,000 Ib. per sq. in. 
it can be seen that the tooling application is a 
critical one. The tools must have the strength to 
withstand these high unit pressures and the 
application of the tooling must be guided quite 
closely both for dimensional reasons and also for 
good tool life. The tool steels used in such an 
application would consist of either an AISI M2, 
M3 or M4 type of tool steel. The English equiva- 
lent of the AISI M3 tool steel would be the “‘Mushet 
Special”’ High Speed Steel VG produced by 
Samuel Osborn’s, M3 made by Canadian Atlas, 
J. Edgar Allen (Attor M3), Jessop-Saville J13. 
These among others have a chemical analysis 
similar to the AISI M3 and would seem to have 
properties suitable for cold extrusion of steel. 
Characteristics of these steels are illustrated in chart 
form in Tables I to VI. On certain applications 
where high wear resistance is required due to an 
unfavourable configuration of the part to be extruded 
would be used a tool steel of the high-carbon, high- 
chrome type. The AISI M3 tool steel properly 
heat treated would have a yield point in excess of 
480,000 Ib. per sq. in. and a hardness of Rockwell 
C65 to 67. This has been the practice at Verson 
and has been established as a successful one. The 
M3 type of tool steel is used quite prevalently for 
both the extrude punch, die, and anvil punch 
because of its very excellent high yield strength and 
its red hardness which is sufficient for most applica- 
tions. Ifa degree of toughness beyond that of the 





Fig. 2 (above).—Verson  stee 
single-eccentric-shaft, single-action, 
single-gear, single-drive press 


Fig. 3 (right).—-Photograph illus- 
trating guide pins and bushings 
that guide upper and lower shoes 
for precise alignment of working 
tool; guide bushings for final 
punch alignment; mounting of 
punches on upper die shoe; dial 
transfer plate; die assembly and 
weldment; slug feed mechanism 
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M3 steel is desired, then M2 and M4 steels are used. 

One of the most important points of tooling for 
cold extrusion is maintaining good alignment. At 
these high pressures it is essential to avoid having 
the punch deflectinthe column. It must be guided 
both by the inherent characteristics of the press 
and the guiding characteristics of the die stack so 
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that the punch is not subjected to bending loads 
which result in early failure. To do this there are 
special requirements that must be adhered to in the 
construction of the press itself. It is the author’s 
contention, proved in practice, that the press 
deflection on the columns during cold extrusion 
work must be held to a value roughly half that of a 
standard press design for sheet-metal work. It 
must be strengthened in a bolster and sub-bolster 
construction so that the deflection of the structurals 
are kept to an absolute minimum. The press itself 
if mechanical, may be of a single-point or double 
point suspension design depending on the type of 
tooling and operations to be included in the tooling 
The upper and lower shoes of the tool stack are 
always guided by guide pins and close-fitting 
bushings to control the last portion of the ram move- 
ment so that the exact alignment of the punch and 
die and work-piece can be maintained. 

The tooling itself produces several types of basic 
cold extrusions and these may be produced singly 
or in combination for the manufacture of the 
piece-part desired. Basically they may be divided 
up into the following classifications : (1) Backward 
extrusion in which the plastic flow of the material is 
in opposition to the movement of the punch. In 
other words, the material moves in the opposite 
direction to the travel of the punch. (2) Forward 
extrusion in which the material flow is in the same 
direction as the punch movement. (3) Coining so 
that exact configurations can be maintained or 
altered to suit. (4) Drawing, which would be a 
conventional operation where the punch is pulling 
the material through a die and many of the other 
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conventional metalworking terminologies that would 
apply to a series of operations in achieving a final 
piece-part dimension. 

The ferrous material that can be extruded in 
practical tooling applications would include the 
very low-carbon steels in the order of 0.08 to 0.10 per 
cent carbon ranging up to and including a 0.30 per 
cent carbon steel, which are commonly termed plain 
low-carbon to medium-carbon steel. However, 
there are certain alloying constituents that must be 
observed so that the extrusion pressures do not 
exceed the practical limit of cold extrusion. Among 


these alloying constituents is silicon, which should 


be kept to a low value. In American practice the 
silicon can range from a minimal value to as much 
as 0.30 per cent Si. In the low-carbon steel range 
it has been practice to hold a silicon value of 0.15 to 
0.20 per cent in a fully aluminum-killed steel. Also 
the manganese should be held between 0.60 and 
0.80 per cent where the carbon is on the high side. 


However, the very low-carbon steels in the order of 


0.10 to 0.12 per cent carbon have been used with 
manganese contents up to and including 1.35 per 
cent Mn. With this high manganese percentage in 
0.20 to 0.30 per cent carbon steels, the rate of cold 
working becomes so rapid that extrusion pressures 
are apt to be extremely high and the life of the 
tooling consequently to be shorter than with a low- 
carbon steel with less manganese and less silicon. 

Steel of the carburizing variety and a steel with 
0.15 to 0.20 per cent carbon have been used 
successfully. This includes the 5100 series, the 
4600 series, 8600 series and in a few cases the 5000 
series. ‘There are certain matters to be considered 
in this range of carbon with these alloy steels. As 
the nickel content is raised the initial extrusion 
pressures will be increased. The carbide formers 
in the usual ranges do not raise the initial pressures 
so rapidly as in the 5100 series and the 8600 series. 
The chromium in the 5100 series and the Cr.-Ni.- 
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Mo. in the 8600 series, cause a slight increase in the 
extrusion pressure but these steels can be very 
successfully extruded. Starting hardnesses will 
range from Rockwell B70 to as much as Rockwell 
B85. The 4600 series presents a little tougher 
application for cold extrusion in that the higher 
nickel content reduces the chances of success with a 
minimum value in hardness and in strength. Nickel 
being a ferrite hardener does not respond to thermal 
treatment such as annealing for the soft extrudable 
structure desired. So it is seen that in the 4600 
series a steel is being dealt with in which the 
minimum hardness on a straight anneal would be 
Rockwell B80 to 85 and the characteristics of rapid 
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work hardening. This steel is being used in various 
instances for the extrusion of roller-bearing races 
and other similar applications where the real tough 
core for carburizing 1s desired. 

Alloy steels of the hardenable variety with which 
the author has had success would be of the AISI 
4130 and the AISI 94B30 which is a boron type of 
steel with 0.30 per cent carbon. These can be 
extruded but are at present limited to a 50 to 55 per 
cent reduction of area which can be accomplished 
with good tool life. Tool life must be expected to 
be somewhat more limited above the 0.30 per cent 
carbon steels, alloyed or unalloyed. The 0.35 per 
cent carbon to 0.40 per cent carbon presents such 
high starting pressures that the impact resistance of 
the tooling is reflected in the lower endurance limit 
and more rapid fatiguing. This has been proved at 
Verson’s to be impractical for economical high- 
production cold extrusion. There are exceptions 
for special cases where the grain refinement and the 
enhanced physical properties are desirable and 
economical for those reasons alone. 

Besides producing the geometrical form in cold 
extrusion there are other advantages in the straight 
carbon material in that the cold working will 
improve the physical properties quite markedly and 
has been utilized on some applications to achieve 
the final physical properties desired in the piece 
part. For a low-carbon steel with a yield point of 
35,000 to 38,000 Ib. per sq. in. and ultimate strength 
in the order of 50,000 to 55,000 Ib. per sq. in. and 
elongation value of 25 to 35 per cent cold working 
achieves an improvement in physical properties, 
1.¢., an ultimate strength of 91,000 to 96,000 Ib. per sq. 
in., a yield point of 84,000 to 87,000 Ib. per sq. in. and 
elongation value of 10 to 12 per cent and a final 
hardness commensurate with these physical proper- 
ties of Rockwell B95 to Rockwell B105. It is easily 
seen that this is a tremendous increase in physical 
properties and can be utilized as such in many 
applications for structural members. However, in 
most instances, in the manufacturing groups 
utilizing cold extrusion, the carburizing variety of 
steel, either plain carbon or an alloyed medium- 
carbon steel, has been employed to produce a 
piece-part configuration that is subsequently car- 
burized and hardened for wearability and the 
desired physical properties. 

Presses used for cold extrusion must be 
designed for the work and may be of several 
varieties, each having their own advantages. A 
mechanical press can be used either of a crank type 
or eccentric type; in some cases a knuckle-joint 
press may be used for short high-pressure strokes 
or it is possible to use a hydraulic press. The 
author has no individual preference as Verson 
manufacture all these types of presses. The 
crank-type mechanical press has been widely used 
for the reasons that it lends itself to high-speed 
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production and adaption of automated equipment 
both in the feeding of the material to the press and 
the transfer of the material or slug from one station 
to the other until all operations have been performed 


On longer pressure strokes an eccentric press 
design would be used because of its advantages for 
alignment in the stroke of the ram and the structural 
reasons as compared with a crank type. This also 
lends itself quite readily to automated procedures 
like the mechanical crank type. If the production 
requirement or the productivity of equipment does 
not have to be high, a hydraulic press should be 
considered because the pressure stroke 1s long and 
the expensive drive of a mechanical press would not 
be necessary and in such conditions the hydraulic 
press may have advantages from the point of view of 
economics. 

From the above statements it is readily seen that 
all of the available types of presses can be used for 
cold extrusion and the main point in selecting a 
press is the type of cold extrusion work to be done 
We maintain that where there are no special 
requirements as to long pressure strokes, the 
crank- or the eccentric-type mechanical press would 
be the proper selection for universal use 
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One of the most important 
aspects of cold extrusion is the 
procurement of the slug for 
the extrusion itself. The basic 
materials in the relationship to 
extrusion have been men- 
tioned and it is now necessary 
to consider cutting-off the 
slug into the proper diameter 
length and volume so that the 
extrusion will have the proper 
dimensions as required. The 
stock for the slug may be fur- 
nished from the mill in bar or 
coiled wire form. In general, 
the mill should furnish the 
material to meet cold heading 
quality specifications. This 
defines the surface quality to be free of seams, laps 
and detrimental subsurface inclusions. A steel 
meeting these requirements in most cases will be 
quite satisfactory for extrusion. The chemical 
analysis held within the AISI specification toler- 
ances will be sufficient and not cause undue 
variations in plastic flow properties. Internal 
defects should be held within the limits applied to 
good hot-forging or cold-heading practice. Marked 
centre porosity, piping and severe chemical segrega- 
tion cause difficulties in cold extruding and should 
be checked in the course of acceptance of shipment 
from the mill. In the range of low-carbon steel 
with the carbon content up to 0.20 per cent carbon, 
it has been found that a lamellar perlitic structure 
upon annealing is sufficient. This gives the best 
plastic properties commensurate with cost. A 


498 





Fig. 9 (left Overa 
impact machining tooling m 
in the Verson rotary dia 





be produced and used 
but the gain in better flow properties is not worth 


spherodized structure can 


increased cost for the annealing procedures 
involved. Control of the diameter of the bar or wire 
is influenced by the degree of volume preciseness 
required in the extrude operation. It is directly 
controlled by the character of the shear fracture 
where shearing is employed. Where shearing is 
used as a cutoff means, the preference is to use the 
cold draw or cold finish diameter tolerances, plus or 
minus 0.002 in. This allows the shear die to be 
made with minimum clearances for the bar and 
prevents excessive distortion in the cutoff and 
produces a cleaner breakoff for shear surface. Bar 
can also be cut off by screw machines or saws. It is 
important to realize that the surface produced by 
any of the methods must be good and clean; torn 
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surfaces, burrs, deep tool marks and other excessive 
surface irregularities must be avoided. Such 
irregularities can, during extrusion, fold and be 
carried in the extrusion flow as a non-integral 
portion of the I.D. or the O.D. surface, producing 
an undesirable defect and because of their character 
cause a breakdown of the lube surface with conse- 
quent galling and seizing of the punch and die. 
When the slugs have been produced by machining 
or sawing, the O.D. may be to die size and used 
directly for extrusion after lube coating. If shearing 
has been employed the slugs should be headed to the 
proper O.D. and the ends squared. Heading of 
slugs prior to the extrusion operation is not confined 
to sheared slugs alone. This may be applied with 
advantage to other types of cutoff methods. If 
hot-rolled stock is used, heading will bring the O.D 
to proper size in tolerance for the extrude die. 
After heading is employed the cold work 
developed must be relieved by annealing. This will 
recover the ductility lost by the operation and 
reduce the hardness and the co-related starting 
pressures. The anneal may be of two types, one a 
high temperature anneal to recover the cold work 
and produce a lamellar pearlite structure or two, a 
low temperature anneal at 1275 to 1325” F. (690 to 
722° C.) for a recrystallization recovery anneal. 
The following Tables give details of the various 
type tool steels used for extrusion : 
Taste I--AISI Type M-2——-Punch and Die 
Carbon 0.80/0.85 per cent 
Silicon 0.20 /0.30 
Manganese 0.20/0.30 
Sulphur 0.025 , 
Phosphorous 0.025 , 
lungsten 6.75 
Chronuum 4.40 
Vanadium 2.05 
Molybdenum 5.25 
emperature for forging 1700 
annealing 1550/1600 
pre-heating 1400/1500 
hardening 2180/2250 
9 tempering 1000 /1150° F 
Generally is austenetized at 2200° F. and tempered at 
1050 /1100° F. for maximum toughness at Rc 62/64 
raBLe II—-AJSI Type M-3—Punch and Die 
Carbon 1,20 per cent 
Tungsten 6.00 
Chromium 4.10 
Vanadium 3.20 
Molybdenum 6.00 ; 
Other elements as specified in M-2 Type. 
I'emperature for forging 2050/2080 I 
; annealing 1550/1600 } 
pre-heating 1450/1550 I 
F 
I 


6.00 
3.90 
1.75 
4.75 

2050 


F. 
F 
FE 
FE 


hardening 2200 (2250 
‘i tempering 1000, 1100 
-ractice is to quench from 2175/2200° F 
draw at 1050° F. for maximum hardness of R« 
TABLE III—-AISI Type M-4—-Punch and Die 
Carbon 1.27 per cent 
Tungsten . 
Chromium 4.50 , 
Vanadium a 
Molybdenum i ae 
Other elements as specified in M-2 Type. 


in oil and 


65 /67 
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2050/1700° F. 
1600° F. 
1400/1500° F. 
», hardening 2175/2250° F 
at tempering 900/1200° FP. 
Practice is to quench from 2200° F. in oil and draw at 
for a hardness of Rc 64/65 


lemperature for forging 
annealing 
preheating 


1050 F 


raBLe IV 
High Carbon 
Carbon 
Chromium 12.50 
Vanadium 4.00 
Molybdenum 1.10 
r elements as specified in M-2 Type 
2100 } 
1650° F. 
1450° F. 
2000° F 
400° F. 
ur and draw at 


AISI Type D-7 Punche 
High Chromiun 
2.30 per cent 


Othe 
l'emperature for forging 2050 
annealing 
pre-heating 
hardening 
tempering 
to quench from 1900 
a hardness of Rc 62/64 


1600 

1400 

1900 
350 


F. in 


ABLE V 
Carbon 
Silicon 
Chromium 
lungsten 1.20 
Vanadium 0.35 
Molybdenum 1.45 


AISI Type H-12-—-Shrink Rings 


0.35 per cent 
1.00 


5.00 


1600 1950° } 
1650 I 
1200° I 
1825/1850° I 
1000 /1200° F 


i emperature for forging 
annealing 
pre-heating 
hardening 
tempering 

Practice is to quench from 1850° F. in air and draw at 
1050° F. for a hardness of Re 48/52 


PaBLe VI-—-Comparable Grades to AISI M-3 Toel Steel 
Samuel Osborn & Co. Ltd., Clyde Steel Works, 


Sheffield. ‘‘ Mushet Speciai’’ High Speed Steel VG 
Carbon 1.55 per cent 

Tungsten 6.5 

Chromium 7 
Vanadium 5.0 
Molybdenum 3.0 
Cobalt 5.0 
Forgins Pre-heat to 750 /800° ¢ 

1,120° ¢ 
below 900 (¢ 


5 


Raise to 1,100 
Do rot forge 
slow cool 


and finally 


Heat slowly and evenly to 850 900° ¢ 
Cool in a furnace 
Pre-heat to 800 /850° ¢ 
Harden at 1,200/1,220° C. from a con- 
trolled atmosphere furnace or neutral 
salt bath 
Quench in Oil, Air, or Salt Bath at 540 580 
Cc 
Three periods of 1 ho 
540° ¢ 
Hardne Rockwell ¢ 
Canadian Atlas M-3 type steel 
Edgar Allen, Sheffield. M-3 type 
rhe practice on all the high speed steels has been to 
triple draw. This gives maximum structure stability and 
reduces retained austenite to a minimum. It is also good 
practice to double draw the D-7 and H-12 steels for the 


reasons 


minimum at 


60 O8 


Salmic 
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DISCLSSION 


Mr. MorGAn (R.O.F., Birtley) said that several 
years ago he had successfully pancaked a piece of bar 
stock. In fact, he had felt that this was a new 
discovery and had passed the information on to a 
NATO Sub-committee as something that other 
people should use as well. The American repre- 
sentatives had reported during the following year 
that they had tried it without success, and had not 
believed that it could be done. Possibly, in the 
Frankfurt Arsenal the Americans had had bad steel. 
R.O.F. had this as well, of course, sometimes, and 
he was wondering about the possibility of carrying 
out the operation really successfully at the moment. 
R.O.F. thought that it did the operation quite well 
because the top and bottom tools were concave and 
the material therefore under compression all the 
time and being squeezed out through an orifice. He 
noted that in one of the Verson operations the 
reverse took place—that convex tools were used and 
the material pressed out in order to begin to form 
the next operation. Had Mr. Granby any informa- 
tion on this aspect ? 

Mr. GRANBY (who presented the paper for the 
author) replied that he did not think Verson’s had 
encountered any special problems. They had done 
it in order to try out something and were quite 
satisfied that it would work. It could be done with 
a concave surface and also perfectly fiat. 


Concentricity in Deep Backward Extrusion 


Mr. J. A. Creat (Aero Heat Treatments Ltd. 
congratulated Verson upon the very deep backward 
extrusion it was achieving. Could Mr. Granby 
give some idea of the concentricity being maintained 
in such deep work ? 

Mr. CHARLES-EDWarDs (replying on behalf of 
Mr. Granby) said that in one case they were 
allowed 0.006 in. with a total length of about 8 in. 
and a punch diameter of } in. but had kept within 
0.003 in. concentricity. 

Mr. MorGAN asked whether Versons were now 
advocating the use of carbide punches. If so, how 
did they make them, how did they fix them into a 
hole, etc., because R.O.F. would like to do the same. 

Mr. GRANBY said that Versons were using more 
and more especially where the extrusion was severe 
and the accuracy must be maintained. The tool 
life made the job economical. Their carbides were 
bought from established American supplies, but it 
ought not to be thought easy because a great deal 
depended on the sintering of the carbide and more 
than once the supply had varied greatly in quality 
and had had to be rejected. They fixed the punch 
in a toolholder like an ordinary punch, without 
special devices. 

Mr. McKenzie (N.E.L.) said that in some of the 
products shown the slugs were somewhat smaller 
than those usual for cans. He was not thinking of 
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the ones that Mr. Morgan was referring to—where 
the slug was pancaked. It looked as if the slugs were 
of about } in. diameter and the cans about | { or 1} 
It was his experience that with a loose slug in the 
chamber it was not possible to locate accurately— it 
would not flow evenly and the punch tended to bend 
How was the slug located to ensure that the 
product was concentric and did not bend the 
punch ? 

Mr. CHARLES-EDWarbDs said that Versons did not, 
as far as he knew, make any special provision for 
that. 

Mr. McKeENzZIE said that the slides showed a can 
in which the slug O.D. was quite a good deal 
smaller than that of the can. The author had said 
that it was done in one stage. 

Mr. MorGan said it appeared as if there was a 
movable die in the top. A component was fed into 
it, taken down and centralized in the die. It was 
held by the guide until struck by the punch. This 
began to spread it under the guide. It then left the 
guide and was wide at the point of impact. He 
thought this was the way it was worked. 

Mr. CHARLES-EDWaRDS said that normally the 
slug was made slightly less than the die size. It 
increased very slightly—only a few thousandths. 
When the slug met the extrusion die it was almost 
the right size. 

Mr. H. T. Hunnisett (Cold Precision Forgings 
D. and C.) Ltd.) asked whether Mr. Granby could 
give any idea of Versons’ experience with British 
steels for cold extrusion of the component. 

Mr. GRANBY said that usually American bar steel 
produced a better product than the British steel. It 
was more uniform and easier to form. 

Mr. HUNNISETT said he felt it as well to raise this, 
lest people should go away with over-optimistic 
ideas that they could do the same sort of thing with 
British steels. 

Results with British Steel 

Mr. GRANBY Said that excellent results had been 
obtained with British steel. It was the tooling 
which was affected—it was originally designed and 
developed to cope with American steel and had to be 
modified. This took time and plenty of material 
was needed for experimentation, but the end result 
was very satisfactory. 

Mr. M. T. WATKINS asked whether this was also 
indicative of the performance in multiple drawing or 
extrusion. His own organization had found that 
when a can was subjected to a second operation 
cracking was obtained. He noted that Versons 
subjected their extrusions to repeated operations 
without any interstage annealing at all. This he 
found strange, and certainly not consistent with 
findings obtained on a very limited scale. 

Mr. GRANBY said that the essence of the Verson 
method was to eliminate the interstage annealing, 

Continued in page 514 
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"THIS lecture will be confined to mechanical 
power press, and it is proposed to start by 

looking at the fundamental mechanism, which can 
be seen in use in the great majority of press shops 
today This basic mechanism, which translates 
rotary into reciprocating motion, is the slider crank 
and has many engineering applications, apart from 
power presses (Fig. | 

With the crankshaft rotating at constant angular 
velocity, the slide has a variable speed from zero at 
top dead centre to its maximum, at approximately 
90 deg., to zero once more at bottom dead centre 

If the connecting rod were infinitely long, the 
velocity diagram would be a semi-circle, in practice 
the length of the connecting-rod distorts the 
diagram 

The velocity for any point between mid-stroke 
and B.D.C. can be obtained by laying out to scale 
the mechanism in question ; if the crank rotates at 
constant angular velocity, radians per second 
then : 

Velocity of Slide .A. inches per 
where “A” is measured in inches. 

The value obtained should be 
accurate for most practical calculations. 


second 


sufficiently 


The Need for a Flywheel 

This basic mechanism of course is not useful 
until it will do work, and both the force and energy 
required can be considerable. Furthermore, on a 
large proportion of power presses, the time interval 
for the operation is small 

These conditions can only, as a rule be met 
economically by using a flywheel, which will store 
and deliver energy quickly. In fact the simplest 
power-press drive mechanism consists of a motor 
driving a flywheel mounted on the crankshaft of 
the slider crank. 

Even this simple press mechanism is incomplete 
without some means of control, a clutch which 
provides a means of connecting and disconnecting 
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flywheel, and 
parts to rest 


the source of torque and energy—the 

a brake which will bring the moving 
after doing work 

Chis basic mechanism mounted in a frame which 

bearings for the crank and slide and the 

eaction forces for the work, produces an elementary 

ess, the forerunner of mechanical power presses, 


rge and small 


Variation in Pressure due to Increasing 
Mechanical Advantage as the Crank 
Approaches B.D.C. 

It will be apparent that the maximum safe torque 
which the crank will sustain is fixed (7.e. the crank 
is designed to transmit a definite torque), and that 
the torque reaction from the work is approximately 
the product of vertical component of the 
and distance 


equal to 
force along the connecting-rod axis 


‘ 
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This is equivalent to the force exerted on the 
work multiplied by “A” (Fig. 2). 

Thus it will be seen that as a crank approaches 
B.D.C. the dimension “A” decreases, so that 
although the torque exerted by the crank is limited, 
it is capable of exerting an ever-increasing force as 
the crank approaches B.D.C. 

Since Torque 


and Force W 


WA 
T 
A 

This property of the crank is clearly illustrated in 
Fig. 3. 

The Need for Gears 
As the stroke of the press increases, or tonnage, 

or both, the torque requirement at the crank will 
increase, and in general so will the energy needed. 

A stage is soon reached where the clutch and 
flywheel mounted on the crankshaft will be unwieldy 
and expensive, except for small presses; and the 
press designer has to introduce a gear reduction 
between the flywheel and crankshaft, thus reducing 
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DOUBLE REDUCTION 


the torque demanded from the clutch, and size and 
weight of the flywheel. 

Most presses today from 100 tons upwards, are 
geared in a variety of ways, depending on the type of 
press, number of connecting rods, speed of opera- 
tion, and size of press. The greater part are double 
reduction, particularly in the medium to heavy 
press range (say 150 to 1,000 tons), but some 
exceptionally large machines have triple reductions. 

There are many varied types of gear layout, which 
will meet requirements, but the majority today fall 
into well defined types—some of these are shown in 
Fig. 4. 

It is usual for the first reduction gears to be 
double helical (Herringbone), since speeds are 
higher. These gears are also more satisfactory, and 
less noisy ; sometimes the last reduction gears are 
double-helical also, and this makes for a very 
smooth transmission of power into the eccentrics 


Gear 

Up to this point the crankshaft has been con- 
sidered to be one of the important links in the 
transmission of power in the press mechanism. 
Most users of the large power presses today, would 
agree, however, that the crankshaft has been 
superseded by the eccentric gear, or bull wheel 
Fig. 5). 

In the eccentric gear the bent crank with its 
inherent disadvantages, is replaced with a stiff 
eccentric boss, and this is combined with the final 
gearwheel in the transmission into one steel 
casting. The central hub is bushed, and the whole 
rotates on a fixed forged-steel shaft. 

It will be seen from Fig. 5 that this results in an 
extremely compact unit. The torque is transmitted 
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directly from the wheel to the rim of the eccentric— 
the bearings upon which the wheel rotates are close 
in to the line of thrust from the connecting-rod and 
the shaft is not subject to torsion. 

This type of drive possibly originated in the 
Black Country. In the late twenties, Walter Samuel 
Wilkins was building press drives, which were 
moving towards the full eccentric wheel and in 1933 
he was almost there with the double eccentric with a 
keyed on wheel illustrated (Fig. 6). 

By 1935, this design had been fixed, and has 
remained substantially the same since that date, 
and was used on a 500-ton, 4-rod, 15-in. stroke 
press. 

It will be seen that not only is the eccentric 
gear a more compact drive for transmitting power, 
but its adoption has enabled the whole train of 
gears to fit more compactly into the modern 
fabricated frame. 


Rating of Presses 

As with any other machine, a press must have a 
rated capacity, and with a power press this falls 
under two main headings. 

1) Capacity, usually defined in tons 

2) Energy, usually defined in inch-tons 

The tonnage capacity of a press is the rated force 
in tons the press will exert, but the simple statement 
“a 400-ton press” is not enough. 

It has been shown that the mechanical advantage 
increases as the press approaches bottom dead 
centre and thus is capable of exerting much more 
force near the bottom than say at mid-stroke, so 
that for, say, a “400-ton press” it is necessary to 
state at what point in the stroke the rated tonnage 
can be delivered. 

Most press manufacturers Lere and in America, 
rate their machines 4 in. before bottom dead centre 
and this figure has been arrived at as a practical 
compromise over the years, and seems to fulfil the 
requirements of most press shops for the general 
run of components. 
The e 
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It is always possible of course, to fit a drive into a 
frame that will deliver the rated tonnage higher up 
the stroke, indeed this has to be done if the work 
envisaged demands it, but this is more expensive, 
and the cost must be set against the economic 
advantages gained. 

lable I shows the standards laid down by the 
American Joint Industry Conference on Punch 
Press Standardization for the point above B.D.( 
for rated tonnage 


Taste I——American Foint 


] Standard Dist 


Open-back Inclinable Press 


Non-Geared Geared 


Single-acnon Single and Multi-Point 
Presses 

Single-end geared | in. from btm 

from btm 


I'win-end geared 4 in 


Eccentric tin. from btm 


Double-action Single and Multi-Point 
Inner Slide in. from btm 


Blank Holder in. from btm 





Energy and Horsepower 
The prime source of energy for a press is usually 
an electric motor, but this alone is not capable of 
supplying the rapidly varying torque demanded. A 
flywheel stores energy which is delivered to it at a 
constant rate by the motor, although on slower-speed 


presses, the motor contributes a limited amount of 


energy during the working part of the stroke. 

To illustrate the reduction in motor horsepower 
achieved by using a flywheel, the saving can in some 
cases be as much as 12 to lI, e.g. a press requiring a 
50-h.p. motor with a flywheel drive would need a 
600-h.p. motor to supply the peak torque needed 
for the same machine without a flywheel. 

It will be shown later that the flywheel must, as a 
general rule, supply the energy needed with a 
limited slow down in speed. This varies with 
different machines between 10 per cent and 20 
per cent. 

The total energy stored in a flywheel 

LL  .. ee 

Where I is the moment of inertia of flywheel and 
any attached parts, » — angular velocityin radians 
per sec. when the flywheel is running free at its 
initial speed 

Equation (1) gives the amount of energy expended 
when the flywheel is brought to rest, but as this never 
occurs in practice, the expression for the energy 
given out becomes :— 

I (w,? — Where « initial angular velo- 
city in radians per sec 
(9, final angular velo- 

city after work has 

been done 

Comparing the amount of energy expended for 
given percentage reductions in flywheel speed, it 
will be seen that for a 10 per cent reduction in speed 
18.8 per cent of the total energy is given out, and 
for a 20 per cent reduction in speed, 35.5 per cent of 
the total energy is given out. It will therefore be 
appreciated that a flywheel of roughly twice the 
inertia would be needed to produce the same energy 
for a 10 per cent reduction as for a 20 per cent 
reduction in speed. 

The main reason for limiting the drop in flywheel 
speed is because of the characteristics associated 
with induction motors used to drive power presses. 

A standard squirrel-cage induction motor is 
usually designed to give full-load torque at around 
4 per cent slip, that is 96 per cent of the synchronous 
speed, but some induction motors up to 60 h.p., are 
designed to give full-load horsepower at a lower 
percentage of the synchronous speed, usually 
10 per cent slip. 

It has already been shown that the flywheel 
delivers energy as its speed is reduced, and that on 
some presses its speed can fall as much as 20 per 
cent in supplying energy to the press 
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[ypical speed-torque curves shown in Fig 
indicate that the flywheel slowdown can result in 
the standard motor developing higher torques and 
currents than one with a higher slip rating, and in 

general the higher slip motor is preferred. 

For presses over 60 h.p., the press builder can 
use slip-ring motors, with external slip resistance, 
which give similar characteristics or alternatively 
squirrel-cage motors, with rotors having special 
characteristics. 

Continuous stroke presses, for example presses 
equipped with roll feeds or strip feeds, only use the 
flywheels to smooth out the peak torque demands, 
and therefore standard slip motors can be used 


Aciual Flywheel Energy Needed For a Press 

he flywheel size depends on two basic quantities 

1) The actual force or tonnage needed in the 

working part of the stroke. 

2) The distance through which this force has to 
be exerted. 

rhe product of these two factors gives the energy 
required. 

Any one press can have a range of jobs and they 
can vary considerably. In a short-stroke single- 
action press where blanking and shallow raising or 
drawing jobs predominate, the flywheel capacity 
can be small, but presses with a longer stroke 
performing deeper draws, the energy required is 
much greater, and it should be remembered that on 
single-action presses with pneumatic blank-holding 
cushions, energy is required to push down the 
cushions in addition to that required for deforming 
the metal 

Double-action presses use very little energy for 
blank-holding, but the stroke of the inner ram is 
large compared with draw depth, and again energy 
requirements can be high. 
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All these variables make the power 
universal machine, and the flywheel size should be 
chosen to meet as many of the jobs as possible 

No hard and fast rules can be laid down for fixing 
flywheel sizes, but the press manufacturers from 
long experience have their own standards for 
meeting this problem, and it cannot be emphasized 
too strongly that the press user should consult the 
press manufacturer before he selects a press for 
work, where the energy required is unusually large 


press a 


Clutches and Brakes 

The clutch and brake are a vital part of the 
machine, and have perhaps the most arduous task 
to perform on a modern power press. 

It was noted earlier that a press was incomplete 
without (a) some means of controlling the flow of 
power from the flywheel (z.e. a clutch 

b) A brake to bring the moving parts to rest after 
work is completed ; or in an emergency. 

The size of the clutch is determined firstly by the 
amount of torque needed, so that the correct press 
tonnage can be delivered by the slide at the rated 
distance from B.D.C. Second, the inertia of the 


press parts which must be accelerated up to speed 


when the clutch is engaged 

The size of the brake is fixed by the 
needed to decelerate the moving parts of the press, 
and bring them to rest in a reasonable time 

Quite a variety of designs are in use on power 
presses in this country, but are usually divided into 


torque 


two main types : 
1) Positive type 
2) Friction type. 
[here is another method which has been used 
successfully in the U.S.A. but, as yet, no wide 
spread use has been made of it in this country, that 
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is the electromagnetic or eddy-current clutch and 
brake 

In the positive drive type of clutch, keys or pins 
are arranged to connect the flywheel to the crank- 
shaft va a mechanical ‘linkage to a foot pedal; on 
the backstroke of the press, a cam device throws 
out the pins, and a separate fixed spring actuates 
the brake, bringing the press to rest 

Sometimes the key clutch linkage is actuated by 
an air cylinder. 

The early friction 
operated, usually through 
which supplied the clamping for 


clutches were mechanically 
a system of toggles, 
to the friction 
surfaces 
Most friction clutches today are air-operated, 
compressed air being fed to a cylinder or similar 
device, which clamps the friction surfaces together, 
) that the necessary torque can be transmitted 
Brakes on the other hand, are, without exception 
ring operated, the springs supplying the clamping 
orce, so that in the event of an air or power failure 
press 1s brought safely to rest 
akes also have to be interlocked in some way 
ith the clutch, either pneumatically in the case of 
eparate clutch and brake units, or physically with 
the clutch movement 
Both types have their advantages; the physically 
erlocked clutch brake is the most foolproof, since 
s arranged that when the clutch is on, the brake is 


separate clutch and brake have to be 

so that overlap between them is avoided 
arrangement allows for more flexibility in 
particularly with regard to the reduction in 
if parts to be accelerated 

design of a friction clutch to transmit a 
torque is fairly straight-forward, but it is not 
appreciated that when a friction clutch has to 
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accelerate up to speed, a substantial train of gears 
and linkage, a definite amount of energy is lost at the 
friction surfaces in the form of heat. This also 
applies to the brake when it decelerates the same 
moving parts to rest on completion of the stroke. 

A single-stroked press has a definite amount of 
heat generated at the clutch and brake friction 
surfaces every time the press turns over, and the 
problem of keeping this within limits calls for 
careful analysis of working conditions, and is often 
the major factor in clutch design, particularly with 
the high working speeds called for today. 

Another device associated with the clutch and 
brake is a sensitive inching device which has 
acquired the name “micro-inching”’, Fig. 8. This 
was developed to simplify inching on large presses 
in America, particularly under-drive double-action 
machines, with complex toggle link systems working 
at high speed. 

The inching device is entirely independent of the 
main motor and flywheel, and is operated through 
the brake with the clutch disengaged. 

When the press is at rest the brake is engaged. 
The braking torque is taken usually by a circular 
member directly to the frame. If this member is 
mounted on bearings and driven by a motor through 
a sufficiently high gear reduction, the whole press 
can be turned over at slow speed ; somewhere in 
this reduction gear, there should be a brake to lock 
the whole gear train, when the press is being used in 
the normal way. 
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Usually these inching devices run the press over 
at very slow speeds, usually at 1 r.p.m. but seldom 
more than 5 r.p.m. 

Some manufacturers claim that an actual pressing 
can be produced with this device, but of course in 
this case the motor and gears would have to be large 
enough to transmit the forces demanded. 


Press Frames 

The frame of a press must fulfil the following 
conditions :— 

1) It must provide the reaction forces for the 
load from the pressing and dies with a 
limited amount of deflection. 

Provide adequate guidance for the press slide 
with a minimum of deviation from squareness 
to the bed under load. 

Provide all the reaction forces for the gears, 
flywheel and auxiliaries, such as balance 
cylinders. 

There are many different types of press frame 
which have been evolved to meet these requirements, 
but for double standard presses the following three 
types cover the majority of machines in use in large 
press shops. 

1) Solid Frame, sometimes known as rigid or 
one-piece frames. (Fig. 9. 

Tie Bar or four-piece frames. (Fig. 10. 
Underdrive with little or no frame. 


Fig. 11. 
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Solid Frames 

Solid frames are sometimes made from one-piece 
castings, but today are usually fabricated from steel 
plate. They are the most economical frame to 


manufacture, but become unwieldy above a certain 


maximum size. 

The distribution of forces within the frame is 
shown in Fig. 9, a typical multi-rod press. The 
main difference between this and the tie-bar frame 
is that most of the uprights are in tension. 


Tie-Bar Frame 

The tie-bar frame is made up of four parts, 
Fig. 10, the crown housing, the transmission, the 
columns or uprights and the bed. The columns 
separate the crown from the bed in such a way that 
the slide, its working stroke and adjustment, and the 
clearance required for dies and work, is accommo- 
dated. 

Tie bars complete the structure in the sense that 
they hold the frame together, in fact they are pre- 
stressed by shrinking into place, so that they exert a 
compressive force on the columns, crown and bed 

Some press manufacturers make frame parts of 
cast iron, but the larger presses today have frames 
fabricated from steel plate. This allows greater 
scope in desigr, since no heavy pattern charges are 


incurred, and the frames can be made in a variety of 


sizes to meet the needs of industry. 

Since frame members are usually fabricated from 
flat steel plates, it is logical to expect that they will 
be in the form of boxes. In the case of the bed, its 
major function is to take the load from the bottom 
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die, through its structure, and transmit this load to 
the tie bars, the beam part of the bed usually being 
of I-section (Fig. 12 

The crown houses the gear drive of the press, and 
transmits the force from the gears to the tie bars. 

The columns are designed to withstand the 
compressive load from the tie bars, and must do this 
without undue distortion, since the columns carry 
the gibs which guide the slide 

The crown and bed are subject to bending 
moments, and it would appear that a straightforward 
application of the laws of bending would be sufficient 
to calculate the stresses and deflection that arise 
due to these bending moments 

In fact, however, the standard beam formulae 
only apply with reasonable accuracy to beams 
having a ratio of depth to span of 1 to 20. Press 
structures usually have a ratio of depth to span of 
1 to 3 or less, and therefore, shear deflections, which 
can be ignored on beams of normal proportions, 
have to be considered. 

Other complications arise due to rapid changes in 
stiffness and constraint in the region of the tie bars 
These and other factors make the calculation of the 
deflection very complex, in fact the values arrived 
at by normal methods of calculation are never very 
accurate. 

Since all presses must deform elastically to some 
extent, it is obvious that some procedure must be 
fixed so that press users can expect a reasonably 
uniform standard of performance from the machines 
they purchase. Long experience on the part of 
press builders and confirmed by users both in this 
country and U.S.A., have led to the following 
procedure being adopted when calculating deflec- 
tions in press structures. 

a) The load taken is the maximum rated 
capacity of the press, and is assumed to be 
distributed over the centre two thirds of 
bolster, right to left. 

The effective span of the beam is taken as the 
distance between the tie rod centres. 

The bolster of the press should not be taken 
into consideration as part of the press 
structure. 


fiom side Dean 





With all the unknown factors previously men- 


tioned, the calculations for deflection on the basis of 


the simplified conditions outlined, must only allow 
a small theoretical deflection. This is commonly 
fixed for bending only, at 0.001 in. to 0.0015 in 
per foot of span. 

It should be pointed out here, that elastic 
deflexion kept within reasonable limits is not 
wholly an evil thing. Toolsetting on a very stiff 
press, particularly on jobs that require only a small 
amount of coining, can be critical. Variations in 
stock thickness also could lead to damage to vital 
parts of the press mechanism, if the frame did not 
yield slightly to compensate for these factors. 


Slides 


Most of the foregoing arguments apply equally 
to slide structures, except that the problem is made 
more difficult by the fact that adjusting gear and 
knockout equipment has to be incorporated 

A similar proceedure 1s followed for assessing the 
loading conditions, 7.e. the load is assumed to be 
distributed over the centre two-thirds of the right 
to left dimension, theoretical deflexions again are 
fixed at between 0.001 to 0.0015 in. per foot between 
supports, in this case the connecting rod centres. 

The case of a single rod slide is obviously 
different, here the loading on the slide leads to 
stresses that are largely compressive. Fig. 14 shows 
a typical slide. 


Function of Tie Rods 


The four-piece tie-bar frame is so widely used in 
press shops, that a description of the function of the 
tie bars in relation to the other parts of this frame, is 
called for. 

Columns, crowns and bed are machined for proper 
seating and squareness where they abut, and keys 
are provided for location in both planes. On final 
assembly, the tie rods are inserted through the 
frame members, and shrunk into place. 

If this was not done, not only would the stresses 
in the tie bars fluctuate from zero to full load, but 
also as most tie bars are quite long they would 
extend appreciably, and the crowns would lift off 
the columns with every stroke of the press. 

To illustrate the way the load is shared between 
the frame and tie bars, assume that the frame 
between the tie bar nuts is incompressible. 

If the tie bars are heated to induce a definite 
amount of expansion x and the nuts tightened to 
take this up, then at normal temperature the rods 
will, in effect, be extended by the same amount, 7.e. 
dimension x. The rods will then be stressed in ten- 


sion, the stress being proportional to 


x, 
i where L is 


the length of the bar between nut faces 
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Chis tensile multiplied the cross 
sectional area of the tie bar, gives the compressive 
load that the tie bars exert on the frame. Since the 
frame is assumed incompressible, it will be seen 
that for the crown to lift off its columns, the press 
load must be greater than the shrinking load 
Furthermore, for press loads that vary from zero to 
the value of the shrinking load, there is no change of 
stress in the tie bar 

Of course, the frame is elastic and compresses 
and when the tie bars are shrunk they reach a 
position of equilibrium where the reaction from the 
frame equals the load developed in the tie bars 

The amount allowed for shrinking the tie bars is 
usually calculated, so that the press load required 
to separate the frame parts would be 50 per cent to 
100 per cent greater than the rated capacity of the 


press 


stress 
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The way forces vary between tie rod, frame and 
press load, is illustrated in Fig. 13. The line 
A.C. represents the condition when the press has no 
work load, and the forces in the tie bar and frame 
are in equilibrium. Line A.B. shows how the te- 
bar load increases with increasing press load. The 
reaction from the press frame decreases with 
increasing press load along line A.D. 

The vertical D.B. shows that when the press load 
increases to twice its rated capacity, the tie rods 
alone take the load, and the reaction from the frame 
is zero. In other words, the frame is back to its 
original condition before the tie rods began to 
shrink onto it, and the tie rods therefore have been 
stretched cold to the length they were when hot 

It can also be seen that the variation in the load 
on the tie bars is represented by A.F., whereas if 
the tie bars were not pre-stressed, the load they 
carry would vary between zero and press capacity, 
so that the range of stress variation 1s considerably 
reduced, and can be kept within the capabilities of 
the steels available. 


Tie-Rod Heating 

This is usually accomplished by heating the tic 
bars with a gas torch through apertures in the press 
frame. This can also be done electrically. Holes 
are drilled down the centre of the rods, and heating 
Heat is applied inside the rod, 
distortion If 


and 


elements inserted 
and there are no problems of 
necessary all the rods can be heated together, 
is the best way of shrinking the frame 


Allowance 

Tie rods are usually shrunk in at 0.0085 in. per 
foot of length between nuts. This gives approxi 
mately a stress of 9} tons per sq. inch, in the tie bar 
at the separating point (7.e. 100 per cent overload 


Shrinkage 


The Press and its Auxiliary Parts 

Single Action 

The important elements of a mechanical power 
press have already been discussed at some length, 
but there are other details which make the machine 
function efficiently, which ought to be discussed 
Ihe press user has to choose the machine bearing in 
mind the type of component he wants to produce. 
Tonnage, size of die and stroke required are 
probably the major factors which he has to consider 
when deciding the size and type of press he requires 

A single-rod press can only have a limited die 
area, and it is obviously at its best on jobs which are 
concentric with the die space. ‘Two-rod presses 
can be made longer left to right, and will deal with 
off-centre jobs in the right to left direction, while 
four rod presses take care of front and back off 
centre loads as well as left to right It must be 
remembered that any off centre loading must not 
overload any one connecting rod, since they are 
designed to take only a proportion of the total load 
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On a single-rod press, a reaction force from the 
gibs is necessary to keep the slide in equilibrium, 
since the thrust from the connecting rod is at an 
angle 

On two-rod and four-rod presses it is possible to 
reverse the horizontal component of the thrust on 
the connecting rods, by designing the transmission 
so that the eccentrics revolve in opposite directions ; 
the reaction force is then contained within the slide, 

1d does not have to be supplied by the gibs. This 

not apply when off-centre loading is present, 
herefore the gibs have to take some thrust 
ne side would be loaded more than the other 


Cylinders 
modern any size are 
with balance cylinders, the function of 
; not always clearly understood 
reaction from the work is 
rds, 2.e. the the 


power presses of 


. hee, j 
PULP Pee 


verticalls 
downward 


torce 


work resists 


motion of the slide, but consider what would happen 


were not counter-balanced, 
eccentric or crank moved from its T.D.< 
the weight of these parts would pull on thi 
ic and attached and the 
yacklash in the gear train, this would also apply to 
the bearing clearances, big end, small end, et 
which would be clear of their mating surfaces, so 
that tool finally contacted the work, all 
clearances, and the backlash in the gears 
have to be taken up rapidly. High impact 
loads would be developed at the bearing surfaces, 
and shock loads on the gear teeth Pneumatic 
counter-balance cylinders are fitted to take up all 
these clearances, they push or pull the slide upward 
at all times, so that when the work load is developed, 
gear teeth are in contact on the driving side, big 
end and small end are in contact with their mating 
and the slide can do its work without shock 


the slide tools, etc 


gears reverse 


wher the 
these 
vould 
] 


parts 


lide Cruidance 

Ihe method of guiding the slide depends largely 
on the size and type of press, and to some extent on 
the work to be performed. For instance, a high 
speed blanking press would require accurate slide 
location with a minimum of gib clearance, whereas 
sometimes better to have gibs set with 
relatively large clearances, when dies are fitted 
with their own guiding arrangements. 

Ihe guiding of the slide is not the only factor to 
be considered when the question of slide to bolster 
parallelism is discussed. In the case of the single- 
rod press the guides are most important, but in 
multi-rod presses the gears and eccentrics are 
equally important, because if the eccentrics or 
cranks are out of step the slide will be out of 
parallel, no matter how accurate the gibs are. In 
the case of a four-rod press, this applies right to left 
and front to back 
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Cast-tron gib, with bronze liner 
slide wa 


Fig. 15 


The average power press is a relatively large 
machine, and obviously there are physical limits to 
the accuracy that can be maintained in practice on 
large gears and cranks. The amount out of parallel 
on multi-rod presses is greatest in the mid-stroke 
position, and least at bottom dead centre, and these 
facts have to be taken into account when fixing 
inspection tolerances for slide to bolster parallelism. 

The actual gib and slideway arrangements take a 
variety of forms, but the most common are either 
45 deg. gibs all round or a combination of 45 deg. 
gib and flat gibs. In either case it is usual to 
provide for adjustment, so that the gibs can be 
aligned and clearances set as desired. Gibs are 


usually cast iron, and the ways on the slide are 
machined and fitted with bronze liner strips (Fig. 15 


Slide Adjustment 

Slide adjustment increases the usefulness of the 
press, accommodating dies of varying heights 
between the slide and bolster. 
adjustment provided can be as much as 24 in. on 
certain presses. 





Fig. 16 left One 
method used to adjust 
the position of the slide 
relative to the connecting 


rod 














Fig. 17 
operated 
geared down to over- 
reases 1m pres 


ize and weignt 


right Power- 
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The amount of 


As this adjustment varies the position of the slide 
relative to the connecting rod, it will be apparent 
that it must also transmit the working load of the 
press, and must be proportioned accordingly. It 
usually takes the form of a screw and nuts (Fig. 16). 
On smaller presses the connecting rod is bored and 
screwed, and a separate screw completes the 
connection to the slide. To adjust the slide this is 
screwed in or out of the top casting by hand, but 
some means of locking must be provided, and is 
usually achieved by splitting the screwed portion of 
the top casting, so that it can be clamped onto the 
screw by tightening up bolts. 

On the larger presses this adjustment has to be 
geared down to help the operator; as size and weight 
increases, adjustment is sometimes power operated 

Fig. 17). 

Also on larger presses the two-piece connecting 
rod has many disadvantages, and a separate screw 
and nut are generally used. The connecting rod is 
pivoted in the screw, and the press load is trans- 
mitted through the screw and nut to the main body 
of the slide. The nut rotates to adjust the slide and 
can be driven by worm, spur or bevel gears at a slow 
speed, usually at the rate of from | to 6 inches per 
minute. 

On multi-rod presses all the screws must be 
geared together, so that they move the slide equal 
amounts. Locking is usually accomplished by using 
a motor with a built-in brake, which is spring 
operated on when the motor is not running and 
released when the motor is energized. The motor is 
push button controlled, forward and reverse 
Overtravel limit switches are fitted for adjustment in 
either direction, since it would be possible to wind 
the slide right off its adjustment or into the trans- 
mission. 
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Pneumatic Cushions 

An essential piece of equipment on a single-action 
press if drawing work is to be performed, is the 
pneumatic cushion. The method of producing 
drawn components on a single-acting press is very 
well known, but is worth repeating. 

On such a press, the component has to be 
drawn over a punch mounted on the press bolster ; 
a draw ring is mounted around the punch so that it 
can move freely up and down. Pneumatic cushions 
are reounted in the bed of the press, and exert a 
gripping force on the stock wa pusher pins and 
draw ring when the female top die moves down 
with the stroke of the press and contacts the upper 
surface of the stock. Further downward movement 
of the slide causes the metal to flow plastically over 
the stationary punch. During this time the stock is 
gripped between the top die and the draw ring, the 
force from the press slide overcoming the resistance 
offered by the die cushion in addition to that needed 
for plastic deformation of the metal. 

It must be possible to vary the resistance offered 
by the die cushion, since if the blankholding 
pressure is too high, the metal will tear instead of 
deforming plastically ; if it is too low, the radial 
compression forces set up in the process will cause 
wrinkles to form in the drawn component. 

The force exerted by the cushion varies directly 
as the pressure of the compressed air supplied to it, 
and this can be varied by regulating valves, which 
will hold the air in the cushion at a specified 


reduced pressure relative to the shop air line and 
any pressure between say 10 Ib. sq. in. and shop line 
pressure can be obtained. 

Many press shops use large amounts of com- 
pressed air, and it is not often possible to guarantee 
air being delivered to the remoter parts at pressures 


higher than about 80 Ib. sq. in. This should be 
remembered when specifying cushion tonnages. 

Pneumatic die cushions are made in various ways 
to suit press size and conditions. Essentially they 
consist of air-loaded pistons and cylinders, the 
piston or cylinder being attached to the bed of the 
press. One part is free to move up and down when 
pushed by the press slide and pressure pins. The 
maximum stroke allowed is usually half of the press 
stroke. 

For small cushions with symmetrical loading, the 
guidance provided by the piston and cylinder is 
enough. For larger cushions, with off-centre 
loading, it is necessary to provide external guides. 
These can take the form of separate bored circular 
guides, or in the case of the larger left to right press, 
flat milled guideways in the bed, the moving part 
of the cushion having bronzed ways (Figs. 18, 19 
and 21). 

The die cushions must have sufficient volume in 
reserve to limit the pressure rise as the cushions are 
pushed down. The usual practice is to limit the 
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18.— Simple guided pneumatic cushion 
ratio of volume displaced to total volume to | : 5 
Where the press bed is deep enough, this can be 
achieved within the cushion itself, if not, the 
cushions have to be piped to surge tanks. 

Again where high tonnages are required in a 
limited space, double and triple piston cushions 
may be needed (Fig. 20 

Pneumatic cushions can also be built into press 
slides, but obviously there are limitations with 
regard to space available, and tonnage and strokes 
are limited 


Hydraulic Lock 

It is sometimes advisable to delay the return of 
the die cushions, until the press slide returns 
halfway on the return stroke. For example, when a 
component is drawn on a single-action press, 
normally the top die, draw ring, pusher pins and 
cushions will be kept in contact by the pressure 
from the cushions (Fig. 20). 

A hydraulic locking device can be fitted to a die 
cushion by extending a rod fixed to the moving part 
of the cushion, and connecting this to a piston in a 
hydraulic cylinder, which is fixed relative to the 
press. When the press reaches the end of its stroke, 
oil is trapped on the top of this piston, holding the 
cushion down. The press slide and top die then 
return, releasing the pressure on the draw ring. A 
valve is then opened, which allows the oil trapped 
in the locking device to escape, and the cushion then 
returns at an adjustable speed, and gently strips the 
work from the punch. 

rhe timing of this sequence is controlled by a 
rotary cam-limit-switch on the press 
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Lubrication 

With early presses, lubrication was relatively 
simple and oil bottles, wick lubricators, ring oil 
bearings, were used. Over the years these methods 
nave been improved, and on open type presses 
lubrication pumps are used, which deliver a small 
measured quantity of oil to the various bearings, 
which is not recovered. 

Pumps may be driven by a separate motor or 
operated by a moving part of the press. Other 
centralized lubrication systems deliver a measured 
quantity of grease or oil to the points required, by 
means of a hand pump which develops a high 
pressure. Once again the lubricant is not 
recovered. 

In recent years re-circulation oil-lubrication is 
becoming a standard feature on larger machines. 

The box-type crown of the modern tie bar press 
makes it easier to adopt this method, and a pump in 
the base of the machine circulates oil around the 
various bearings. Some metering device is neces- 
sary to ensure that each bearing gets its proper share 
of oil. After flowing through the bearings, the oil 
finds its way to the sump in the press bed, where it is 
filtered and pumped once more through the 
bearings. 
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Deuble-action Press 

The obvious difference between a single-action 
and a double-action press is that a separate slide is 
provided for blankholding. This slide takes the 
form of a hollow box, and the draw slide moves up 
and down within it. The primary gears drive both 
slides, the inner slide having a conventional crank 
or eccentric motion. The outer slide is driven by a 
system of toggle links off the main gears, to give the 
required motion, and dwell for gripping. 

This motion is obtained by suitably arranged 
toggle links, which successively approach a dead 
centre position, causing the outer slide to dwell and 
grip the stock whilst the inner slide ccmpletes its 
stroke, drawing the metal to shape. 

The outer slide moves down to its dwell 
position meeting the stock when the inner slide is 
about halfway down its stroke; after the metal is 
drawn the outer slide remains in the dwell position 
until the inner slide has moved up. Both slides 
then return to the top of their stroke. 

Also the maximum draw stroke of the inner 
slide is half of its stroke, although the drawn depth 
is usually restricted to a smaller amount than this 

Slide adjustment is provided on both the inner 
and slides. The inner slide adjustment is 

Continued in page 513 
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Design and Characteristics of Power Presses 





Continued from page 512 


usually power driven on all but the smallest presses, 
while the outer slide is commonly hand adjusted by 
screw and nut at each corner, this allows an uneven 
pinch to be made for gripping the stock. 

There is a growing tendency to motorize this 
blankholder adjustment, in which case a separate 
pinch adjustment is sometimes built in to the nut 
and screw which allows individual corner adjust- 
ment, the amount is usually limited to a maximum 
of a *& inch 

The working speed of the press is dictated by the 
maximum safe drawing speed for the metal con- 
cerned ; for typical steels, this limits press speeds at 
midstroke to approximately 60 ft. per min. but many 
press shops are operating at midstroke speeds of up 
to 90 ft. per min., but in these cases the working part 
of the stroke is much nearer bottom, where the 
actual drawing speed is slower 

A typical double-ection press, say 33 in. stroke of 
draw side, 22 in. blankholder stroke, drawing 
components 9 in. deep would have a press cycle 
time of 10 seconds (6 spm). 

Che follow-on single action presses in the same 
line will run at speeds of about 12 spm, and the 
double action press fixes the speed of the line 

For the past few years efforts have been made to 
remedy this situation. Although there is little that 
can be done about the working part of the press 
stroke, if the remainder of the press cycle could be 
up considerable saving in overall 
time could be effected 

his has been accomplished in a 


speeded cycle 


number of 


1) Special mechanical linkage 
2) Eddy-current clutch 

I'wo-speed clutch 

In every case the aim is to give a fast approach of 
both the blankholder and the draw slide, then slow 


down the draw slide until work is completed, and 


With the special linkage, the cycle time is fixed ; 
with the eddy-current clutch, which is an electro- 
magnetic unit, the clutch runs normally at a fast 
speed, and is slowed down at the appropriate time 
by allowing slip to take place, the slow down can be 
finely controlled and the timing of this is adjustable 
arrangement consists of 


*-two speed clutch 
clutches, which clutch in one or the other of 

) different gear ratios from a common flywheel; 
although the gear ratios are fixed, usually 3 to 1, the 
of the clutches can be varied to suit depth of 





VACUUM CASTING NOW 


N important new technique for the removal of 
certain impurities from steel during the ingot 
now in commercial the 
Steel, 


branch of the United Steel Companies Limited 


Stage 1S 


operation at 


Rotherham works of Peech and Tozer, a 
Vacuum casting enables hydrogen to be removed 
from the molten steel in a matter of minutes, com- 
pared with the hundreds of hours required in the 


heat treatment of large forgings to achieve a similar 
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IN USE AT ROTHERHAM 


effect 
deliveries 

For vacuum casting, the moulds are contained in 
a sealed chamber, from which all the air is evacu- 
ated. The steel is poured through the top of the 
chamber, and breaks into a fine spray releasing the 
hydrogen and other unwanted gases. Steel made 
in this way is particularly suitable for the produc- 
tion of large section sizes and for other special- 
purpose steels, where significant improvements in 
properties can be expected 


For the customer, this means much quicker 
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Production Procedures at the Beacon Works 


of John Thompson Motor Pressings Ltd. 








(Continued from page 487) 


Fig. 13.—Typr- 
cal railcar under- 
frame, produced 
from pressed or 
rolled section up 
to 60 ft i? 
length, of riveted 
or welded con- 


fruction 


chassis make it an economical proposition, but smaller 
batches are drilled by clamping the member to the 
table and drilling from a template. 
Fabrication 
Sub-assemblies such as crossmembers, 
mounting brackets and other frame com, ents, 
are made from pressings, tubes and plate, which 
meet up with the sidemembers at a later stage 
The flanges, brackets and attachments are cut from 
plate on straight shearing machines, or where the 


bod ; 


design demands more elaborate profiles, by flame 
cutting profile machines. The sub-assemblies are 
usually jig mounted and welded. Some of the 
components are supplied in component form to the 
manufacturer. 

Assembly 

With the usual John Thompson thoroughness 
for accuracy all the sidemembers are proved at 
datum points over their entire length, and both 
squareness of the flanges and mounting faces are 
checked. Following this assembly follows the 
usual pattern with the sidemembers being mounted 
on trestles and the various crossmembers and gusset 
plates attached with slave bolts to locate the items 
which are later removed and replaced by rivets 
heated electrically and set with a pneumatic 
hammer 

Finishing 

Cold-worked frames and sub-assemblies can be 
cleaned prior to painting by hot spray and rinse, 
and members up to 20 ft. can be dealt with in this 
way. The larger members that have been hot- 
pressed and subjected to welding operations can 
have any scale and slag removed by a Wheelabrator 
airless abrasive shot cleaning plant. The Wheela- 
brator has been specially designed to cope with the 
cleaning of chassis frames. 

Members are traversed through the cleaning 
chamber by a power-driven roller conveyor having 
an effective width of 3 ft. 6 in. and a length of 32 ft. 
It can be operated to convey the chassis at variable 
speeds up to 16 ft. per min. The larger members 
can be brushed or spray-coated by hand and air 
dried, and as an alternative to the usual chassis black, 
aluminium or red oxide paints are used. 


Series to be continued 





Pressure Economy—Discussion 


(Continued from page 500 





and this was not easy. It resulted from a combina- 
tion of tool design and tool materials and also, press 
design. A press was required that was exceedingly 
rigid—much more so than a standard press. Also 
needed was concentricity to a greater degree, and 
speed. It was a combination of all these factors 
which made it possible to undertake repeated 
operations. The importance of the press was too 
often played down and it was thought that any old 
press, as long as it went up and down, would do the 
job. 

Mr. Kirk (Samuel Osborne and Co. Ltd. 
expressed pleasure at the prominence given in the 
paper to the question of tool materials. A good deal 
had already been said on the subject, but here one 
was giving an exhaustive range of suitable types of 
steel. It was particularly interesting to note the 
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popularity of the tungsten-molybdenum type of 
high-speed steels, particularly those with the higher 
vanadium and carbon contents. Presumably they 
had been selected because of their greater wear 
resistance. Also mentioned was a particular type of 
steel, produced by his company, of the high-carbon, 
high-vanadium type, but containing cobalt. This 
was described as being equivalent to AISI type M-3 
The one he had in mind was something of an advance 
on this brand in view of its cobalt content, and 
higher vanadium content, as compared with the 
true M-3 variety. 

Mention had been made concerning the genera- 
tion of heat during the cold-extrusion process. It 
was believed that the inclusion of cobalt could be 
helpful in reducing the effects on the hardness of the 
tool in operation. A word of warning should be 
sounded on the high-carbon high-vanadium types of 
steels in that they were somewhat more difficult to 
grind than the conventional high-speed steels, and 
special care had to be taken in this respect. 
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Introduction 

S will now be known, the 1340cc Ford Consul 

Classic 315 was announced recently. This 

new addition to the Dagenham range incorporates 

several new features such as Lucas twin headlamps, 

Girling disc brakes, a new type of heater, specially 

designed Trico “‘Aeramic” windscreen wiper arms 

which do not lift from the screen at speed, etc., and 

its design is such that its success in all markets can 
be assured. 

In the two years preceding its public appearance, 
this car covered well over one million test miles ovet 
some of the fastest and roughest roads in the world 
and under climatic conditions ranging from arctic to 
equatorial. 

In Africa, one of the prototypes was driven 
through 23,000 miles of desert and bush at an 
average speed of 52 m.p.h. in temperatures often 
approaching the 100 F. mark. In Sweden, severe 
tests were carried out in temperatures down to 
42 degrees of frost. As a prelude to extensive 
trials over rugged mountain country in central 
Europe, heavily disguised models were hammered 
for thousands of miles at top speed on the German 
autobahnen. A further 20,000 miles were clocked 
up in various parts of North America 
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Ford designers have made a determined effort 
to meet the widest range of individual market 
requirements. To take one example—the gear 
lever; in some areas a gear shift is preferred floor- 
mounted, while in others, the steering-column type 
is required for a car of this class. The problem has 
been met by offering a choice of either kind for the 
Classic de Luxe. Moreover, in designing their first 
four-speed column change, a system has been 
produced which is as positive in operation as many 
floor-mounted types and which has no trace of the 

woolliness ’’ often associated with many four 
speed column controls 

Ihe car has an all-welded integral body as is 
normal practice in modern mass-production cars 
Although, in general, production methods on the 
body of this car are similar to those described in 
detail in the November 1959 issue of SHEET METAI 
INDUSTRIES, some additional capacity has been 
provided in the. press shop to cope with the extra 
volume of production. There is, for example, a 
line of Danly sliding-bolster presses which allows 
die setting to be effected in about 20 minutes 


Body Assembly 
lo see this car being assembled is to appreciate 


515 





the immense strength of the 


wemramar, — -- & Ios ey, See eee ——= : 
z a body, which incorporates a 


separate rear frame with side 
members and cross members 
to which the rear floor pan is 
subsequently attached. As 
many of the machines, 
clinching fixtures, etc. are 
similar to those used on the 
Anglia and other models, this 
description will not repeat 
those details that have alread 
been fully described in 
earlier description of 
Dagenham Works.* The mai 
difference is in the unde 
body press-weld set-up which 
is fully described 
According to the Ford Body 
Group this is the most accur- 
ate body ever made at 
Dagenham, and in particulai 
the panel accuracy from 
press shop is very hi 
Checking fixtures, etc 
exploited to the full at 
panel stage 
An unusual feature on 
body assembly is the use 
certain types of multi-welders 
on the framing line. Framed 
up half doors are used instead 
of full doors 
As compared with the pre 
vious description of Dagen 
ham practice, all the main 
metal finish lines are now on 
the floor above the main 
assembly lines, and there is 
also provision on this floor for 
a certain number of hand 
welding operations prior t 
metal finish; doors, hoods and 
luggage lids are also fitted on 
this floor 
Particularly impressive in 
the 109E shop is the very 
good lighting and the high 
standard of cleanliness 








] General layout 
id luggage compartment 
assembi lines, born 
incorporate clinch and o 


multi-weld fixture 


SHEET METAL INDUSTRIES 
July 1961 











Assembly Sequence 

Che new Consul 315 is produced both in 4- and 

door models, but in general the assembly sequence 
for both models is the same and to a great extent 
follows the procedures used for the 105E (Anglia 
and the Consul-Zephyr-Zodiac models, although 
the reduced space available (previously referred to 
has modified the general set-up to some extent. 
Door 

The door assembly procedure begins with a 
British Federal preliminary clinching fixture at the 
beginning of a roller conveyor. Into this fixture 
the outer and inner panels are placed, plastic sealer 
being applied at appropriate places. The door 
assembly then passes along the conveyor to a further 
British Federal clinching fixture which completes 
the clinching. Following this the clinched flanges 
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Fig. 6.—Layout of Ford Consul Classic main body asser 
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Fig. 7 (right Multi-weld set-up 
for adding reinforcement to } 


fender 


Fig. 8 (belox Engine compart 
ment assembly 








are spot-welded in a British Federal multi-spot 
welder. The number of spotwelds effected is 16. 

The door assembly is then hung on an oval-path 
overhead conveyor on which various parts of the 
door assemblies are gas welded and brazed. 

The doors are cffloaded from this conveyor into 
automatic machines of Ford design incorporating 
Thor power tools in which the hinges are added. 
The machines drive five screws at a time. The 
doors then pass on to a short metal-finish conveyor 
on which grinding, etc. of welds is effected. The 
final operation on the doors is checking in a fixture. 


520 











SHEET METAL 


INDUSTRIES 
July 1961 








All doors and fenders have sound insulation 
applied. This is in the form of a pad. The com- 
ponents are passed through an electric conveyor- 
ized infra-red furnace (MTE) in which the heating 
causes the insulation pad to adhere to the metal 
Hood 

The hood is of two main parts, the main top 
pressing and the stiffening ribs frame on the under- 
side. Between the frame and the hood pressing 
plastic metal-to-metal adhesive is applied. The 
outer panel and the internal frame, after application 
of the adhesive, are jigged and the outer panel locked 
to the frame by overhead spot welder. The assem- 
bly then passes on a roller conveyor to a British 
Federal clinching fixture which clinches sides and 
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bracket 
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On the roller conveyor a fixture is used 
for gas welding where required, after which the 
assembly goes onto a short metal-finish conveyor 

This is the first time in this country that metal- 
to-metal adhesive has been used between the hood 


back edge 


panel proper and the internal frame. This proce- 
dure eliminates the usual insulation pads 


Luggage Compartment Lid 

This goes through roughly the same assembly 
sequence as the hood 
Front Fenders 

The operations on these are few. First in a 
fixture the front and rear reinforcements are added 
and spot welded in place. The assembly is then 
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Fig. 12 (right) and Fig. 13 (belo: 
Floor-panel assembly using two long- 
throat spect welders 








placed in an air-operated fixture in which a partial 
clinching at certain places is carried out. 

The assembly is then placed in a Bigwood Butro 
set-up where the final full clinching is carried out, 
followed by multi-welding of the clinched flange. 
The heads on this machine are air-operated and 
effect 8 spot welds. 

Apron 

The two aprons (i.e. the pressings that form the 
sides of the engine compartment) are completed by 
the addition of various brackets and the front sus- 
pension reinforcement. Overhead spot welders 
are used. A Brookes auto machine drills holes in 
the apron for engine crossmember attachment and 
stabilizer bar. 

Front Body Side Members 

These arrive complete in the assembly area where 
certain brackets are added by spot welding. 
Dash Panel 

The main dash panel assembly is effected by 
floor-mounted AEI 50-kVA spot welders, and to 
make transfer from one to the other machine the 
panel is carried in slings on an overhead conveyor. 
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The main additions here are the reinforcement 
plate for the clutch and brake master cylinders, 
brackets for the hand brake, dipper switch, heater 
and the main insulator pad for the front scuttle. 

Provision is made for the attachment of brackets 
by making depressions in the panels during pressing 
operations. Into these the brackets are located 
and then spot welded, using, in the case shown in 
Figs. 11 (a) and 11 (6), floor-mounted resistance 
welders. Finally, weld nuts are attached to the 
panel by A.E.I. resistance welders. 

Engine Compartment 

This consists first of the two front side members, 
the aprons and the bulkhead, which are spot welded 
in a fixture. 

The dash panel is placed in a jig, and plastic 
sealer applied. The previous assembly is then added 
and spot welded. Primer paint is applied in certain 
places which are masked from spray guns in later 
operations. 

In a further jig the front seat cross member is 
added and two short members which carry the 
jacking tubes. 


Rear Floor Frame 

This consists of the rear side members, the rear 
seat cross member and reinforcement and the rear 
cross member. Assembly is by spot welding in 
fixtures. 

Main Floor Pan 

This consists of two half pressings which overlap 
down the centre line to form a lap joint. The pan 
pressings, as is normal in unitary bodies, incorporate 
pressed-in stiffening ribs, foot wells, gearbox tunnel, 
etc. 

Various brackets and the seat reinforcement are 
added by spot welding to each half pressing and at 
one point a hole is punched at an angle, in a fixture, 
by an air-operated punch. The angle of this hole 
on the footwell slope) is such as to prevent 
piercing during the pressing of the panels. 

The two halves are jigged in a Ford-designed 
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multi-welder with upper and lowe? 
A jig trolley is i 


ver die-set 


Fig.13.—-Completed press 
die-sets in position and ready to operate 
position on the lo 


multi-welder to add weld nuts, etc. This welder 
allows for the nuts to be added at various positions 
depending on whether the body is being made for 
right- or left-hand drive 

In the same fixture two long-throat overhead 
spot welders are used to join the two halves down 
the centre-line lap joint. In this operation the one 
gun operates from one end of the joint and the other 
from the middle, so that the guns do not interfere 
with each other. 

The assembly is then transferred to another fixture 
in which the seat reinforcements are spot welded 
Rear Floor Pan 

The construction and assembly of this compo- 
nent is similar to that of the main floor pan 


Multi-Weld Sequence 

At this stage the various assemblies other than 
the fenders are brought together in an Electro 
Mechan-Heat two-stage multi-spot welder. The 
components, 7.e. the engine compartment, the rear 
floor frame and the main floor panels, are loaded 
onto jig frames where some preliminary tack spot 
welding is effected by overhead hand spot guns. 

Each press consists of a base, a platen and a 
crown which is supported on the base by four 
columns. The platen is raised and lowered hydrau- 
lically to bring the components into contact with 
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the welding guns suspended from the crown. 

The principle of the press-weld set-up is to carry 
out the welding of the engine compartment and 
underbody assembly by accurately locating the 
various sub-assemblies and panels in a suitable jig 
frame trolley and to pass this frame first through 
portable weld stations and then through the multi 
weld stations. 

The layout consists of two parallel lines with cross- 
overtransfers at each end such that the jig frames 
travel a rectangular path to complete a full sequence 

The parallel lines are each three stations long, the 
one containing two load and one portable weld 
station, the other two multi-weld and one portable 
weld stations. An automatic unload station is in- 
corporated with the cross transfer after welding 

The jig frame trolleys are not fitted with wheels 
but transferred from station to station via a series of 
fixed rollers which are arranged so that they 
provide a continual track for the trolley and also 
control the lateral movement during transfer. 

The initial movement from a station is obtained 
by air cylinder which pushes the trolley into con 
tinually-running friction drive wheels which com 
plete the station-to-station transfer. Final position- 
ing in each station is obtained by a separate air 
cylinder 

Multi-Weld Stations 

Hydraulically-operated presses are used, with a 
bed area of 149 in. 86 in. clear of uprights, and a 
platen stroke of 46 in. The construction consists of 
fabricated assernblies keyed and bolted together 
with the complete hydraulic unit mounted on the 
crown 

The presses are designed for a maximum table 
stroke with minimum overall height. The platen 
movement is obtained from four cylinders suspen 
ded from the press crown and to assist in maintain 
ing the platen parallel to the base during the press 
stroke these hydraulic cylinders have their oil 
supply metered. 

Racks fitted to the uprights and pinions fitted to 
the platen are the controlling factors in minor axis 
parallelism and relative to the major axis a series of 
over-centre links are fitted between the platen and 
the bed with a suitable frame tieing the links together 
This mechanism also serves to react the gun load 
during the weld sequence. 

Each press station has a complete die-set, 1. 
the welding back-ups are not mounted on the 
trolley but form a lower die-set mounted on the 
press platen. The upper half of each die-set con 
tains all the welding transformers, welding guns 
and index mechanisms including the necessary 
hydraulic manifolds for guns and index cylinders 
and cooling-water manifolds for electrodes. 

Single index (two weld positions), double index 

three weld positions) and triple index (four weld 
positions) mechanisms are incorporated in the die- 
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Fig. 14 (right) and Fig. 15 (belou 
Two views of the Electro Mechan- 
Heat two-stage multi-weld equipment, 


for the under-body assembi\ 





set design. The single index is obtained by one 
cylinder, but the double-index and triple-index 
units each incorporate two cylinders connected to 
the slide via a lever. By mounting one cylinder at 


the top of the lever, one cylinder in the centre of 


the lever and attaching the bottom of the lever to 
the gun slide, three or four weld positions are 


obtained, dependent on how the two index 
cylinders are extended and retracted. 
Weld current is switched wia ignitrons and 


controlled by timer devices. The electrical supply 
for welding is a 400-volt, 3-phase, 50-cycle supply, 
and the transformer firing is such that only one 
transformer per phase is selected at any one time 
Selection is by three-pole magnetic contactors 
operating off load. The total die-set transformer 
content is therefore fired on the cascade principle. 

The lower half of each die-set contains the lower 
electrodes or back-ups and to permit easy location 
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of assembly these back-ups 
associated with ‘“‘U’’-section 
members are arranged to rock 
in and out, a motion achieved 
by having the back-up mount- 
ing brackets pivoted and 
operated by cams. 

The duty cycle is such that 
it is not considered necessary 
to cool these lower electrodes 

Underbody Transfer 
Sequence 
Assuming that the sequence 


commences with an empty 
first stage, the operator first 


trolley in the 
loads into locations on the trolley the following 


components: 

1. Engine compartment assembly. 

2. Rear floor frame assembly. 

3. Body side lower edge reinforcements 

When these loading operations are complete, the 
operator depresses palm buttons to energize the 
ejector solenoid. The ejector cylinder moves the 
trolley forward until the front end of the trolley is 
just past the centreline of the first pair of constant- 
running friction drive wheels. At this point a limit 
switch is operated to enable a cylinder to force the 
drive wheels outwards against the inside edges of 
the trolley. The trolley is thus transferred forward 
into a second set of rollers, which are brought into 
engagement on the trolley sides by the method 
described previously. 

As the rear of the trolley approaches the drive 
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wheels, the limit switch is released, thus de-energi- 
zing the solenoid operating the drive wheels, and 
the wheels are disengaged from the trolley sides. 
As the second set of drive wheels releases the 
trolley, a locating lug on the underside of the 
trolley engages in the latch mechanism of the 
waiting-stage ejector cylinder. At this point the 
operators in the third stage may depress palm 
buttons to eject the trolley from the waiting stage 
through a further set of drive wheels into stage three. 

As the trolley reaches the final position in stage 
three, it is accurately located fore and aft via a short- 
stroke gather cylinder. With the trolley positioned 
exactly, another set of palm buttons is depressed to 
swing down a set of toggle clamps to clamp the 
engine compartment. The operators also swing 
over two hand clamps per side to clamp the body 
side lower edge reinforcements. 

The operators then carry out the required 
portable welding operations to weld the body side 
lower edge reinforcements to: 

1. Dash panel. 

2. Front jacking bracket reinforcements. 

3. Front jacking bracket members. 

4. Front floor cross member. 

5. Rear jacking bracket reinforcements. 

The operators then release the four hand clamps, 
then load: 

Front floor pan assembly. 
Rear floor pan assembly. 

At the completion of the above loading opera- 
tion, the overhead clamps are released by means of 
palm buttons. The trolley can now be ejected into 
the cross-transfer by the operators’ palm buttons. 
As the trolley approaches its final position in the 
cross-transfer stage, it is moved into its correct 
location by means of a positioning cylinder. 

At this point the trolley and cross-transfer 
carriage are transferred across to the press-weld 
line by means of a chain drive. The initial move- 
ment is carried out by a cylinder in order to relieve 
the motor of much of the starting load. As the 
cross-transfer carriage approaches the press-weld 
line, the motor drive cuts out by means of a limit 
switch and the final positioning is carried out by a 
positioning cylinder. 

The jig frame is then ejected backwards into the 
press-weld line, and is automatically located in the 
first press-weld station, where the rear floor pan is 
welded to: 

1. Back panel lower extension. 

2. Rear cross members. 

3. Right- and left-hand rear spring stop retainer. 

4. Front floor rear cross member centre 

reinforcement. 

The left- and right-hand front floor pan is welded 
to: 

1. Front fioor rear cross member centre rein- 

forcement. 
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2. Right- and left-hand front jacking bracket 
member. 

3. Right- and left-hand body side front member. 

4. Dash panel. 

The total number of spot welds is 100, the total 
number of guns is 46, the total number of trans- 
formers 14, and the total number of index units is 
4 triple housing 18 guns. 

The jig frame is then transferred to the second 
press-weld station automatically, located, and the 
following welding carried out: 

Rear floor pan to: 

1. Back panel lower extension. 

2. Rear cross member. 

Right- and left-hand body side rear members 

Right- and left-hand body side lower edge 

reinforcement. 

5. Front floor pan rear cross member centre 
reinforcement. 

6. Right- and left-hand rear spring stop retainer 

The right- and left-hand front floor pan is welded 


—~ Ww 


to 

1. Front floor cross member. 

2. Front floor rear cross member centre rein- 

forcement. 

3. Dash panel. 

The total number of spot welds is 108, the total 
number of guns 56, the total number of transformers 
13, and the total number of index units 15, 4 double 
housing 20 guns and 3 single housing 12 guns. 

At the completion of the second press-weld 
cycle, the trolley is transferred into the next stage 
automatically. This is a second portable weld 
station and here the operators weld the rear floor 
pan to: 

1. Body side rear members. 

2. Rear spring stop retainers. 

3. Front floor rear cross member reinforcements 

+. Rear spring front hangar brackets. 

5. Rear spring stop retainers. 

6. Body side rear members. 
and weld the front floor pans to the front floor 
cross member reinforcements. 

When the portable welding has been completed, 
the operators depress palm buttons to eject the 
trolley onto the cross-transfer carriage, the trolley 
position being finalized as before by means of a 
positioning cylinder. With the trolley correctly 
located, air-operated ejectors are brought up beneath 
the underbody to raise it above the trolley. 

When the ejectors reach their upper limit, gate 
rails pivot up in front of and behind the trolley, to 
allow a pair of beams to be driven in beneath the 
underbody but above the trolley. At the forward 
limit of travel of these beams, the ejectors are re- 
tracted, thus lowering the underbody onto simple 
locations on the beams. The beams are then 
driven out to their rest position. 

With the underbody removed from the trolley, 
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Fig. 15 right).—Typical mult- 
weld set-up for body component 
© 
Fig. 16 (belou General view of 


part of Consul Classic assembly line. 
In left forefround is hft bringing 
underbody from under floor conveyor 
In right foreground underbody and 
balloon assembly are joined in fixture 
in which underneath welds are effected 
by multi-welder built into 
Above-floor welds are completed by 
hand spot-welders 


fixture 





and the beams retracted, the gate rails are lowered 


to clear the trolley. It is then cross-transferred to 
the press-weld line in the same way as described 
previously. When the trolley has been ejected from 
the cross-transfer carriage, the carriage is then 
reversed to its original point to await the arrival of 
the next trolley. 

With the beams at their fully-out position, lo- 
cating pins are extended via small air-operated 
cylinders to locate in the four jacking brackets 
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s and the underbody is deposited onto the skid 





The turnover fixture can now be operated via the 
operator’s palm button to traverse the underbody 
through 180 deg. to a skid on the conveyor. On 
reaching the skid, the locating pins are retracted 
The 
turnover then returns automatically to its pick-up 
position. 

All stages of the system are completely inter- 
locked so that only when a particular stage is clear, 
and all its moving parts reset, and all fouling clamps 
etc. are in a safe position, can a trolley be trans- 
ferred from the previous stage, whether by hand or 
automatically as dictated by circuit requirements 





Final Assembly 
From here the assembly is put on a trolley on a 
continuous floor conveyor set down in an L-shape. 
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On the conveyor all final underneath welds, both 
spot and gas, are carried out, and the assembly 
turned over and the same carried out on the top 
side. The complete underbody assembly then goes 
to one of two elevators which lowers it onto 
the underfloor conveyor which takes the underbody 
to a further elevating platform which raises it at the 
appropriate point further in the assembly line, 
i.e. on the framing bucks 

The body sides reach the framing bucks by over- 
head conveyor. First the body sides, the wind- 
shield opening panel, belt rails, back window, and 
the lower back cross panel, etc. are assembled by 
spot welding. The rear side edge of the quarter 


panels is left raw and is gas welded direct to the 


rear back cross panel. 

This assembly is then placed by overhead con- 
veyor on the underbody assembly which is elevated 
from the below-floor conveyor. Parts of the body 
sides, e.g. the side reinforcement, are in zinc-coated 
sheet as certain areas cannot be reached by subse- 
quent painting. Prior to lowering the balioon, plastic 
sealer is added to the underbody where required 

The complete assembly of underbody and balloon 
goes into a master welding jig. This is an unusual 
set-up in so far as the underneath welds are made 
automatically. The hold-down on this set-up is 
pneumatic. The welding heads underneath are 


under the main floor pan and round the radius of 


the wheel arches. The heads index forward in 
three positions for welding and then back again in 
three different positions. Thus each head effects 
six close-pitch welds. However, initiation of the 
automatic welding sequence is not effected until 
hand spot welding is carried out on top of the 
assembly. These operations are the usual ones at 
this stage of assembly. 

The assembly, on a trolley, then goes to a lift 
table which, when raised, allows further underneath 
spot welding to be effected by hand spot welding 
There are two lift tables here at the beginning of 
two final assembly lines. The table, when lowered, 
allows the trolley to pass onto a floor chain con- 
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veyor, on which the first operations consist of 
further hand spot welds. At the next station the 
roof panel is added and spot welded to hold in place, 
after which seam welding of the roof panelis effected 

Further gas welding and brazing operations are 
completed, and from the windscreen opening panel, 
pressed originally with two supporting strips from 
the top to the bottom edge, the two supporting 
strips are cut out, leaving the full windscreen aper- 
ture 

At this point the body is painted with primer 
at other areas inaccessible to subsequent painting 

From the floor conveyor the assembly is offloaded 
onto an overhead conveyor and passes to the floor 
above 

Here the body again is lowered onto a trolley on 
a floor chain conveyor. The next operation is to 
apply plastic anti-noise strip to the body on the 
junction line of the front fenders (wings) to apron 
panels 

Following this the doors are hung and the boot 
lid hinges added. Special locating jigs ensure the 
correct positioning of the boot lid on the hinges. 

These jigs are then removed following which 
the fenders are bolted on. 

The hood is then added, followed by the usual 
metal-finishing operations as described for the 105E. 
The small amount of solder loading mainly around 
the rear gas-welded joints previously referred to, is 
then effected and the bodies pass through a solder 
disc booth of the type also used for the 105E. 

rhe fina) operation is through a Modernair soda- 
wash booth, after which the bodies pass through 
the air-conditioned tunnel to the paint-trim and 
assembly building. The painting and final assembly 
operations are more or less identical to those for 
the 105E. However, a support strip is attached to 
each centre door pillar and follows the underside 
contour of the roof from which it is separated by 
insulating material. This effectively prevents roof 
drumming and gives additional strength 

Continued in page 549 





An Introduction to the 


THEORY AND PRACTICE 
OF FLAT ROLLING—I0O | 


By the late C. W. STARLING, B.Eng., A.M.I.Mech.E. 
Series concluded from page 457, Fune, 1961 issue 


As readers will no doubt be aware, this series of articles, 
of which this instalment is the last, will be published in 
book form in the near future by the University of London 
Press and the Editor will be pleased to forward to the 
publishers any enquiries relating to the book. 


METALLURGICAL QUALITY CONTROL 


ONTINUOUS hot- and cold-strip mills are 

capable of rolling a wide variety of flat-rolled 
products from very soft mild steel to high-alloy 
Stainless steels. However, by far the greatest 
cutput of continuous strip mills is mild steel for the 
production of car bodies, wheels and chassis frames, 
containers, from light tanks, drums and gas bottles 
to cans, refrigerators, washing machines, vacuum 
cleaners, furniture, holloware and other vitreous- 
enamelled products. Also metal sections for 
building construction. This final chapter, therefore, 
only deals with the metallurgy of mild steel in sheet 
and light plate form. 

In spite of the wide variety of products, the 
steel base in about 90 per cent of them is dead-soft 
mild steel of which a large tonnage must have a high 
degree of ductility to conform with the stringent 
demands of deep-drawing operations. Another 
vital requirement is a surface completely free from 
any defects which would (a) act as a stress raiser 
and thus cause premature failure in pressings, or 
(b) reveal itself in the finished part, e.g. outside 
panels of motor cars. It is unfortunately true that 
surface defects are highlighted rather than masked 
by painting. The third important requirement is 
uniformity of gauge, as this is of great importance in 
mass production of deep-drawn pressings. 


I ABLE 


Iypical 
Specification Analysis 
per cent per cent 
Carbon 0.07 max 0.06 
Silicon -- 0.002 
Sulphur 0.027 max 0.025 
Phosphorus 0.015 max 0.012 
Manganese 0.32 /0.42 0.35 
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In the U.K. and in U.S.A. deep-drawing steels 
are rarely supplied to a specification but to do a 
particular job, and the quality required from a 
commercial point of view is a matter of agreement 
between the supplier and the user. Table I shows 
approximately the commercial captions for light 
plates and sheet. Commercially there are only two 
grades of plates and hot-rolled sheet and four 
grades of cold-reduced sheets, namely, two grades 
of steel quality, each of which has two grades of 
surface quality. Plates and H.R. sheets may also 
be supplied to a stringent surface quality after 
pickling. 

Since D.D. quality covers everything from flat 
work to moderate pressings and E.D.D. covers a 
wide range of deep-drawing pressings, the metal- 
lurgical department decide the grade and route the 


order in accordance with the severity of the 
pressings. The fewer grades of steel, the easier it 
TABLE I—Commercial Captions 
Plate Sheet 
D.D H.R C.R 
D.D G.P., D.D 
F.F., D.D 
E.D.D E.D.D G.P., E.D.D 
F.F., E.D.D 
II—E.D.D. Stee! 
lypical 
Specification Analysis 
per cent per cent 
Nickel 0.10 max 0.06 
Copper 0.10 max 0.07 
lin 0.020 max 0.01 
Nitrogen — 0.0045 
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is for the mill’s production department, but on the 
other hand the more stringent would be the 
requirements placed on the melting shop. Accord- 
ingly, the number of grades of steel routed by the 
metallurgical department depends upon local 
circumstances. 
view the problem is the production of the highest 
quality required and subsequent discussion will be 
confined to this quality. 

The specification and a typical composition for 
basic open-hearth steel are shown in Table IT. 

Apart from relatively small quantities for 
stabilized grades rimming steel is used exclusively 
for deep drawing. There are three main reasons 
for this : 


1) A better surface can be obtained because of 


the rimming action flushing the steel free of inclu- 
sions near the surface. 

2) The rimming action itself reduces the carbon 
by as much as 0.015 per cent or more, and this is a 
much cheaper way of obtaining very low carbon, 
than in the furnace. 

3) The addition of ferro-silicon to produce a 
balanced or killed steel would increase the tensile 
strength beyond the acceptable limits. 
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From the metallurgical point of 
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magrl 


X400 


In order to obtain the composition shown, the 
pig iron should contain low residuals, for example, 
nickel, copper, chrome and molybdenum, since 
these are not removed in the furnace. Sulphur and 
phosphorus should also be as low as possible to 
reduce the metallurgical load in the open-hearth 
furnace. Similar remarks apply to the scrap used 
Ihe nitrogen content is uncontrollable, and is 
generally of the value shown for all open-hearth 
steels. 

In the melting shop the problem is to obtain low 
carbon, sulphur and phosphorus contents in a 
reasonable time. This is achieved by melting the 
charge under a basic slag which removes the sulphur 
and phosphorus. Ore additions are made to reduce 
the carbon content and in modern plants this is 
supplemented by oxygen blowing by lance or jet. 
During the melting and refining process the 
manganese is almost entirely removed by deoxida- 
tion, and the steel having a low carbon content 1s in 
a highly oxidized condition. Accordingly, ferro- 
manganese and controlled amounts of aluminium 
or ferro-titanium are added to the ladle into which 
the steel is tapped, to produce a steel which will 
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TasBiLe [11—Analysis of Rimming Stee 


Position 








down ( S P Mn 
Ingot per cent per cent per cent per cent 
(per cent 
E ( E Cc E ( E ( 
10.5 0.050 0.070 | 0.011 0.057 0.007 0.027 0,28 0.29 
15.0 —_ — 0.010 0.042 0.010 0.022 —- 
20.0 | — — 0.011 0.035 0.008 0.020 - omen 
25.0 0.050 0.070 0.012 0.033 0.009 0.020 0.3] 0.32 
30.0 — — 0.010 0.032 0.013 0.021 — _ 
50.0 0.050 0.055 0.013 0.027 0.014 0.019 0.30 0.30 
70.0 — —_ 0.014 0.022 0.011 | 0.013 —_ _ 
80.0 | — — 0.014 0.020 0.011 | 0.014 = 
90.0 0.050 0.055 0.013 0.017 | 0.012 | 0.015 0.30 0.30 
93.5 — — 0.013 0.015 | 0.013 0.016 — _ 
give a level rimmer when teemed into the ingot When E.D.D. steel is required to be non-ageing 
moulds. this is discussed below), stabilized steel, i.e. steel 


The surface quality of the steel depends to a_ killed with aluminium to give a residual aluminium 
large extent upon the careful control of the teeming content of 0.025 per cent to 0.050 per cent is used. 
operation to avoid numerous ingot surface defects. Normal practice is to add the necessary aluminium 
These are fully described and illustrated in the Iron tothe ladle. The next stage is the transfer of ingots 


and Steel Institute Special Report No. 63. to the soaking pits, where they are heated uniformly 
to the rolling temperature. 
1y00°F, (927°C) Tes A on 8 The temperature in the soaking 


pit is not critical, but it should not 
be so high that the outer skin of 
the ingot is molten and running 
down to form slag in the soaking 
pit. A usual temperature for mild 
steel is 2400°F. (1315° C). Apart 

















neve, (87 a =< —_ a _ from the temperature in the soak- 
= 4 ing pits, time of soaking is impor- 
A : tant and this depends on the track 

( : . times, a Table of which has 

x 4 . already been’ given in_ the 

previous chapter. Provided these 

isso¥, (843°C ) TYPE times are not exceeded by too 


great a margin, they are not 





1s00"F, (816°C) rvee 6 





Fig. 153 Typical transverse 
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critical. One point to watch, however, is that the 
track time does not fall below a recommended 
minimum which is usually 2} hours. 

After leaving the soaking pits, the ingots are 
presented to the slabbing mill as quickly as possible 
and rolled down to slabs in the shortest possible 
time. Apart from the heat radiation from the slabs 
at this elevated temperature, there is the heat given 
up to the rolls and the roll cooling water and the 
temperature tends to fall rather quickly. It is 
possible, if there are no delays whatever, to roll 
straight from the slabbing mill into the strip mill 
after shearing the top and bottom crops, but it is 
difficult to obtain the finishing temperature 
required in this case and it is more usual to cool the 
slabs to enable them to be properly inspected and 
held in the slab yard to inake up optimum rolling 
schedules for the strip mill. Almost invariably, the 
Slabs are allowed to cool at their natural rate, 
although it is possible in the case of some special 
alloys to pile the slabs close together and so slow 
down the rate of cooling. In the case of mild steel, 
the cooling rate of a slab seems to have little effect 
on the final properties and it is not inknown for the 
slabs to be cooled by water sprays. 

The slabs are reheated in the slab furnace to a 
temperature of 2250 to 2350° F. (1232 to 1288° C. 
and held at this temperature for a sufficient length 
of time for the temperature to be uniform through- 
out the slab. They are then passed through the 
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roughing mills during which the temperature drops 
to 1900 to 1950° F 1038 to 1066 C.) on the 
delay table between the roughing mills and the 
finishing train. 

The slab then passes through the finishing train, 
and the strip is in all six finishing stands simul- 
taneously. Between each stand water jets keep the 
sheet free from scale. 

A radiation pyrometer between the 9th and 10th 
stands, that is, the last two stands, records the 
finishing temperature. The strip then passes along 
the run-out table and is cooled to the required 
temperature by a series of water sprays. A 
pyrometer records the temperature of the strip 
immediately before coiling 

Provided the slab has been adequately scarfed, 
the rolls are in good condition, and the cleaning 
sprays have functioned satisfactorily, the surface of 
the strip should be excellent. But there is another 
hazard—rough and cracked edges. Such edges 
coming in contact with the guides in the finishing 
stands and at the coiler may cause small pieces of 
metal to be knocked off and fly on the strip surface 
and to be rolled therein leaving eventually pits and 
scrap marks. Torn edges can arise from mill 
conditions such as excessive spread, but another 
cause is red shortness due to too low Mn S ratio. 
For strip-mill practice this should not be less than 
10 in rimming steel. With killed steels the ratio 
may be somewhat lower 

For hot-rolled plate or sheet the coil is transferred 
to decoilers and cut up lines including a light skin- 
pass for gauge in. or less, to remove coil breaks 
rhis process is discussed under cold-reduced coils. 

The factors which determine the mechanical 
properties of mild steel sheet and strip are chemical 
composition, grain-size and structure and cold 
work. As already mentioned segregation is one of 
the problems arising from the use of rimming steel. 
Table III shows the analyses at edge and centre of 
rimming steel at various positions down the ingot. 
it will be noted that in addition to the segregation 
produced by the rimming action there is segregation 
particularly of sulphur and phosphorus at the centre 
near the top of the ingot. Such variation in 
composition will obviously result in non-uniform 
throughout the length of a coil or 


properties 
This can be tolerated to a limited 


batch of sheets 
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TABLE 1V—Jnterdependence of Mill Speed, Gauge, Finishing 
Temperature and Coiling Temperature 


TABLE V—Effect of Crystal Size on Mechanical Properties 
of Annealed Iron Strip 














| | Finishing Coiling 
Mill speed, Gauge, temperature, | temperature, 
ft. per min. in. 3, | 3 
i310 ~=| 0.140 | 1700 | 1400 
1810 0.140 1630 1310 
1750 0.140) | 1600 1290 
1500 } 0.140 1700 1250 
1500 0.140 | 1630 | 1200 
1800 0.125 1650 1220 
1700 | 0.125 | 1650 1190 
1500 } 0.125 1650 1130 
all normal | all normal less than 
speeds | 0.100 | temps 1200 


extent but for very severe deep-drawing operations 
only the bottom half or at the most } of the ingot 
can be used. One disadvantage of using % of the 
ingot is that a short slab remains to be handled and 
this adversely affects production. 

The grain size and structure depend upon the 
thermal and mechanical history of the steel. In the 
case of hot-rolled coil the grain-size and structure is 
determined by the finishing and coiling temperatures, 
as illustrated in Fig. 152. From this it will be seen 
that the optimum conditions of uniform equiaxed 
grain size with finely dispersed carbides are 
obtained by finishing above the upper critical 
temperature and coiling below 1250° F. (676° C.). 
If the finishing temperature is on the high side and 
coiling is carried out at temperatures above A,, slow 
cooling of the coil results in a large uniform grain- 
size and the carbides are present in massive form. 
When the finishing temperature is below Ar, a low 
coiling temperature gives a mixed grain size, the 
grains near the surface being larger. A _ high 
coiling temperature, on the other hand, gives a 
mixed grain size with extremely coarse surface 
grains. Finishing near the Ar, range results in the 
ferrite grains being elongated. With a low coiling 
temperature this structure is retained, while with a 
high coiling temperature the self-annealing results 
in an extremely coarse grain-size. 

Fig. 155 is a simplification of what actually takes 


TABLE VI—Effect of Fimishing and Coiling Temperati 


Deep-drawing Steel—0.09 per cent C., 


0.41 per cent Mn 





Finishing Coiling Hardness, 
temperature, temperature, 
Effect of Fimshing Temperature 
1560 1010 64 
1610 1080 61 
1645 1180 oF 
Effect of Cotling Temperature 
1610 | 1080 61 
1620 1200 58 
1608 1280 34 
1620 1370 51 
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Crystal size Limit of 
number of propor- Max. stress | Elongation 
crystals tionality tons per per cent 
per sq. tons per sq. in. on 2 in 
mm $q. in. 
Single crystal | 2.0 10.0 33.0 
6.3 2.89 15.03 35.25 
15.3 2.77 16.33 47.0 
51.0 4.5 17.37 44.75 
75.5 8.98 18.73 47.0 
120 18.40 42.5 


7.44 


place, for the structure is not uniform across and 
through the section of the strip since the tempera- 
ture is not uniform in either direction, also the 
structure is affected by the segregation referred to 
above. Fig. 153(')shows schematically typical trans- 
verse cross-sections through the ends of hot-rolled 
coils with different finishing temperatures and with 
coiling temperatures below 1250” F. (676° C. 

In practice the coiling temperature is not 
independent of the finishing temperature since 
there is a limit to the amount of cooling that can be 
done between finishing rolling and coiling. The 
cooling rate also depends upon the mill speed and 
the gauge of the sheet. The interdependence of 
these factors is illustrated in Table IV. It must be 
emphasized that the temperatures quoted are 
surface temperatures, since these are what are 
recorded. 

Table V(*) shows the effect of grain-size on limit 
of proportionality, maximum stress and elongation 
of annealed iron strip. It will be noted that as the 
grain-size decreases there is an increase in all these 
three properties. However, this table only shows 
grain-size down to A.S.T.M.4, which is much 
coarser than is ever found in deep-drawing steels. 
Much more useful and relevant are the graphs in 
Fig. 154(*) which show the effect of grain-size from 
A.S.T.M.4 to above A.S.T.M.9 on yield point and 
maximum stress. 

Since a low yield and a high elongation are 
required a limit is set upon the fineness of grain. 
in Hot-Rolled Condition 


dres 


on Mechanical Properties 


Ultimate 
Yield tensile Elongation 
stress, stress, per cent on 5 in 
tons per sq. in. | tons per sq. in 
18.25 24.0 x) 
16.75 23.15 0 
14.0 21.1 34.5 
16.75 23.15 0) 
16.63 23.9 3] 
15.30 22.45 32 
13.00 19.95 34.5 
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Two other factors governing the optimum grain- 
size are its effect on the rate of ageing and on the 
surface appearance of the pressing. It has been 
shown that the finer the grain-size, the more rapidly 
will steel age. If the grain-size is too coarse, a 
pressing will show an undesirable rough surface as 
shown in Fig. 155. This defect is known as orange 
peel. An ideal grain-size is No. 6 on the A.S.T.M. 
scale, which is equivalent to 512 grains per square 
mm. More often in practice the grain-size is 
A.S.T.M.7, for a compromise must be made between 


the ideal conditions from a metallurgical point of 


view and the necessity of obtaining high outputs 
from the mill. Control of finishing temperature 
can be achieved by holding the partially rolled slab 
at the “delay” table between the 4th and 5th stand 
of the mill 

Control of coiling temperature within the 
reservations discussed above, is achieved by 
utilizing the correct number of banks of sprays on 
the run-out table. The coiling temperature can, of 


course, be controlled by altering the speed of 


rolling, but this would have an adverse effect on 
production. 

Table VI shows the effect of finishing and coiling 
temperatures on the mechanical properties of D.D. 
sheet ex hot-rolled coil. It will be noted that the 
optimum properties are obtained with a finishing 
temperature in the region of Ar, and a coiling 
temperature slightly above Ar). 

As already mentioned strip-mill products are 
normally rolled in one direction only and some 
directionality of properties is, therefore, to be 
expected due to preferred orientation of the crystal 
grains resulting in a higher yield stress and U.T.S. 
in the transverse direction. Normally, there is little 
effect on ductility. Inclusions are rolled out in one 
direction, and if the steel contains numerous 
stringer inclusions the transverse elongation differs 
markedly. 

Hot-rolled E.D.D. sheets are used for a variety of 
purposes, particularly disc wheels, chassis frames 
and gas bottles. Normally, little trouble is 
experienced in pressing these, and causes for 
complaint arise, mainly from coarse grain giving a 
rough surface, or from inclusions or thumbnail 
lamination resulting in split pressings. For 
difficult jobs it is advisable to raise the coiling 
temperature so long as trouble with orange peel can 
be avoided, or is not important. Thus the coiling 
temperatures are by experience determined for each 
kind of job. This provides an example of the 
importance of records in the Routing Department. 

The ideal degree of cold reduction from a 
metallurgical point of view is from 40 to 45 per cent, 
but the limits of the hot band gauge impose cold 
reductions up to 60 per cent and over occasionally. 
For example, the most common gauge of cold- 
reduced E.D.D. sheet is 20, 2.e. 0.036 in. If a 
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sheet is required to be 60 in. wide, as can be seen 
from Table VII, the hot band gauge must not 
exceed 0.0882 in. In this case the cold reduction 
required is just under 60 per cent. A greater 
degree of cold reduction is undesirable because of 
resulting fine grain-size, but is sometimes un- 
avoidable. 

After cold reduction the material is annealed 
either in coil form or after cutting into sheets. 
Annealing of the cold reduced sheet is carried out to 
remove the effects of previous cold work, to produce 
a suitably recrystallized grain-size and to obtain the 
carbides in a spheroidal form. 

Annealing is carried out in an inert atmosphere 
to preserve the bright surface finish obtained in cold 
rolling and to prevent both decarburisation and 
carbon deposition. In coil annealing the inert gas is 
circulated around and through the charge, thus 
speeding up heat transfer and helping to obtain 
uniformity of temperature. 

The grain-size and structure of the annealed 
sheet depend upon that of the hot-rolled band, the 
amount of cold reduction, the rate and temperature 
of heating and time of soaking during annealing. In 
general, the pattern of grain-size obtained in the 
hot-rolled band is reflected in the cold-reduced 
and annealed sheet. A mixed grain-size after hot 
rolling will give a similar mixed grain-size in the 
finished sheet and cold reduction does not obliterate 
the abnormally large grain-size obtained by wrong 
treatment in the hot mill. If the finishing and 
coiling temperatures have been so low as to produce 
a cold-worked structure, subsequent annealing of 
the cold-reduced coil will give an undesirably small 
grain-size. The greater the amount of cold 
reduction the lower will be the recrystallization 


Fig. 156.-Carbide stringers in cold-reduced steel 
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TABLE VII—Gauges versus Maximum Widths 








Birmingham | 
gauge Thickness Maximum 
B.G.) inches width 
| ; ——— 

11 0.1113 72 in 
12 0.0991 66 in. 
13 0.0882 62 in. 
14 0.0785 58 in. 
15 0.0699 56 in 
16 0.0625 54 in. 
17 0.0556 50 in. 
18 | 0.0495 


48 in 

temperature and the finer the grain-size. From the 
nature of the annealing operation, the heating rate is 
necessarily slow so that this factor is not of practical 
importance. Since the rate of heating is slow the 
annealing temperature does not in practice greatly 
affect the grain-size but it does affect the mechanical 
properties as, together with the annealing time, it 
determines the extent to which the carbide particles 
coalesce. The ideal structure consisting of a ferrite 
matrix in which spheroidal carbide is randomly 
distributed can only be obtained if the hot-rolled 
structure is of a similar nature, or is pearlitic. 
Massive cementite particles produced by finishing 
and coiling at a high temperature are broken up in 
cold reduction and form stringers during annealing 
(Fig. 156). These stringers result in inferior trans- 
verse mechanical properties. If the annealing 
temperature exceeds the Ac, point some carbide is 
dissolved and on cooling forms pearlite or massive 
cementite at the grain boundaries with consequent 
inferior mechanical properties. The ideal tem- 
perature is just below Ac,, but at this temperature 
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there is great danger of sticking between the laps of 


A normal annealing cycle for extra-deep-drawing 
steel in coils is—heating during 24 to 30 hours to 
1220 to 1240° F. (660 to 672°C.) soaking for 
twelve hours and slow cooling. Although in coil 
annealing furnaces the inert atmosphere is circulat- 
ing around the coils, the topmost portion of the 
stack may reach the required temperature 10 to 15 
hours before the bottom coils. Soaking time begins 
when the temperature at the bottom has reached 
1180° F. (6380 C.) and the long soak is necessary 
to ensure a minimum gradient between top and 
bottom temperature, and reasonable uniformity of 
mechanical properties throughout the batch. 

As with hot-rolled sheet, the ideal grain-size for 
cold-reduced annealed sheet is A.S.T.M.6. but 
since the degree of cold reduction in practice is 
usually over 50 per cent, the normal grain-size 
obtained is A.S.T.M.7. The annealing process is 
admittedly slow and cumbrous even when the 
material is in coil form; it is still slower in sheet 
form, but as discussed later it is sometimes necessary 
to anneal the material in the form of sheets. 
Continuous annealing has recently been applied 
successfully to tinplate coils and at some future date 
may be applied to auto-body sheet. 

A new development in annealing is at present on 
trial in U.S.A. As previously described, in order to 
maintain shape in the cold mill, tension must be 
maintained between the coiling reel and the last 
stand, in consequence of which, the coil is a ught 
one; that is why it takes so long to bring the 
material up to the temperature in annealing. The 
new development consists of re-coiling in such a way 
that an open coil is obtained*, in consequence of 
which the speed of annealing is enormously 
increased, because the circulating gas passes 
between the coil turns. A higher temperature can 
also be used with much less danger of sticking 
between the wraps of the coil which is at present a 
not inconsiderable source of defective material. 

The usual mechanical tests carried out on cold- 
reduced sheet are Rockwell hardness, tensile, and 
Olsen or Erichsen ductility tests. In the Olsen test 
a 1-in. diameter ball is pressed into the surface of 
the sheet sample; this is essentially a stretch-form- 
ing test. The result is expressed as the depth of 
cup formed in thousandths of an inch before 
fracture takes place. Typical mechanical properties 
of E.D.D. sheet after annealing are: 


Yield point, i ge 
Rockwell tons per tons per 
R; sq. in $q. in 
45 15 29 
Elongation on 8 in., 
Pf x 


test piece 


} in. wide Olsen, Elongation, 
34 per cent 420 3 to 6 per cent 
* See SHeet METAL INpustrigs, June, 1961, “Open-coil Annealing,” 
by V. J. Gibbons 
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Fig. 158.—Method of obtaining ageing index 


The Olsen figure refers to a 20-gauge sheet 
(0.036 in.). Thinner sheets will give lower and 
thicker sheets a higher value. 

In the annealed condition the yield-point 
elongation results in formation of stretcher-strains 
when ccld work is done within the region of the 
yield elongation. These stretcher-strain markings 
would still be visible after painting and accordingly 
are not permissible for any outside parts where 
appearance is of importance. The yield point 
elongation which causes this phenomenon can be 
removed by skin passing, that is, further cold 
reduction after annealing, usually from } to | per 
cent. This skin passing has very little effect on all 
other mechanical properties but reduces the yield 
point to 10 to 12 tons per sq. in. (Fig. 157). Unfor- 
tunately, skin passing, being a form of cold work, is 
followed in time by ageing, with consequent return 
of the yield point elongation and increased hardening 
coupled with loss of ductility. 

Although the yield-point elongation is removed 


Fig. 159.—Eguiaxed (left 
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by an extension of 158 per cent obtained by cold 
rolling, it can only be suppressed by tensile strain 
when the strain exceeds the yield-point elongation. 
Stretcher-strain markings are not formed during 
skin passing, but are formed during tensile straining. 
These markings may persist up to fracture, but after 
passing through the yield elongation zone, and 
releasing the stress, no more markings are produced 
by restraining. Fig. 158 shows the tensile stress /- 
strain characteristics of mild steel before and after 
straining 10 per cent. Curve 6 also shows the 
effect of ageing after straining 10 per cent. The 
increase in yield stress expressed as a percentage of 
the stress required to give 10 per cent elongation is 
known as the Gensamer Low Strain Ageing Index, 
and for ordinary rimming steels is of the order 16 to 
20 per cent. 

This phenomenon of ageing is a constant head- 
ache to steel suppliers and users alike, particularly 
in the summer months. It is not practicable to 
synchronize works and press-shops’ schedules so as 
to arrange that pressing takes place within a few 
days of skin passing. Fortunately, a yield elonga- 
tion of up to about 1} per cent can be removed by 
roller levelling so that if ageing has not gone beyond 
this stage roller levelling sheet at the press shops 
immediately before issuing to the presses prevents 
the formation of stretcher-strain but does result in 
slightly decreased ductility. The roller-levelling 
operation consists of flexing the sheet alternately in 
compression and tension, finally finishing with a 
flattened sheet. An apparent obvious solution of the 

















ageing trouble would be to skin pass in the press 
shops but hitherto the cost and maintenance of the 
skin-passing equipment has ruled this out. A 
simple method would be storing sheets in press 
shops in a refrigerated store, but in this country 
at least, this has not yet been adopted. 

When stretcher-strains are not objectionable, 
such as in floors and other “unseen” parts, material 
can be stored indefinitely without deterioration of 
properties provided it has not been cold worked after 
annealing. It is for this reason that annealing is 
sometimes czrried out on sheets instead of coils, for 
uncoiling after annealing gives rise to coil breaks, 
(i.e. discontinuous yielding) which can be rectified 
only by skin passing. 

At present the only satisfactory method of 
overcoming the problem of ageing is by using non- 
ageing steel known as stabilized steel, as already 
described. Such a steel, after skin passing, does not 
age at room temperature over several years. The full 
advantages of stabilized steel are obtained only if 
the hot sheet is coiled at a temperature not exceeding 
1200 F. (648 C. With this correct coiling 
temperature the final structure of the cold-reduced 
and annealed sheet shows elongated pancake grains, 
as illustrated in Fig. 159. 

Stabilized steel with this structure, in addition 
to being non-ageing, has decidedly superior deep- 
drawing properties to those of rimming steel, of 
similar tensile properties. 

A great deal of work has been published on the 
subject of ageing, but brief reference need only be 
made here to the practical aspects. 

The present concept of the strain-ageing process 
is the diffusion of carbon and nitrogen atoms to 
dislocations at the onset of ageing causing an 
increase in the yield stress and yield point elonga- 
tion, the ductility and ultimate tensile strength not 
being affected. In the later stages of ageing, carbon 
and nitrogen atoms, in excess of those required to 
anchor the dislocations, diffuse to and along them 
until they meet a barrier and there form a very 
small precipitate and this then affects the ductility 
and strain hardening capacity of the steel and 
possibly, as suggested by Tardif and Ball,(*), in the 
latest stages, of the return of the yield point 
elongation. 

The fact that the rate of ageing is doubled in 
summertime as opposed to winter, is one which does 
not receive the respect which it deserves in the press 
shops. Also it is a matter of considerable import- 
ance that the skin-passing operation on rimming 
steel takes place at room temperature after the coils 
have been hot rolled or annealed—a fact which 
similarly is not always given its due weight in the 
mill. 

The rate of ageing is also affected by the amount 
of initial strain. When the initial strain is slight, the 
rise in yield stress and the return of the yield point 
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elongation both occur very quickly, but the change 
in ductility and tensile strength is minor if existing 
at all. Larger amounts of pre-straining have the 
reverse effect, and little change in the yield stress 
and yield point elongation occur during the earlier 
stage of ageing, but after a long time the decrease in 
ductility and increase in tensile stress are greater 
than for lightly deformed material. Hence, 
commercially, we are betwixt the devil and the deep 
sea in that skin passing must be sufficiently heavy 
to prevent too rapid a return of the yield point 
elongation but not so great that a customer who 
keeps his sheets in stock for a long time, is too 
greatly inconvenienced by an excessive loss in 
ductility. 

If the nitrogen is converted to a stable nitride 
with aluminium strain ageing at room temperature 
does not take place. As the temperature of ageing is 
raised Hundy has shown that ageing can cause a 
return of the yield stress due to the fact that at an 
elevated temperature carbon has an _ increased 
solubility in ferrite and therefore, starts to play its 
part. In fact, by raising the temperature of ageing 
of stabilized steel it can be made to go through an 
equivalent process to that which can be obtained 
experimentally in rimming steel at room tempera- 
ture by increasing the nitrogen content from zero, 
i.e. strain ageing is firstly eliminated and then occurs 
at about 250° C. by affecting the yield stress and 
yield-point elongation only and finally by affecting 
the ductility. 

The rate of ageing is affected by the grain-size in 
that the finer the grain-size the more rapid the 
change in properties over a period at constant 
temperature. This subject is one which has not 
been fully investigated and the evidence would 
seem to imply that the grain boundary plays a more 
important role in ageing than has been generally 
acknowledged. The grain-size is also related to 
sulphur content in low-carben steels, an increase 
in sulphur content causing a decrease in grain-size 
given a standard state of processing conditions 
There is also evidence that the rate of ageing is 
affected by the presence of solute atoms other than 
those responsible for anchoring dislocations, e.g 
manganese, and there still seems to be scope for 
further useful work on the effect of the normal 
constituents of low-carbon steel on the rate of 
ageing. 

Normally samples for mechanical tests are cut 
from the portion near the end of the coil after temper 
rolling. Additional tests are taken from time to 
time from sheets rejected for surface or gauge at the 
cut-up lines. Surface inspection is carried out at 
the cut-up lines and defective sheets are diverted to 
a separate pile. For very important jobs hand 
inspection is necessary. There are more than 50 
possible surface defects to which sheets are liable; 
25 of these are described and illustrated in the Iron 
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and Steel Institute’s Special Report No. 63, already 
referred to. Some customers have particular 
requirements regarding the surface roughness of 
the sheet. This is controlled by the shotblasting of 
the work rolls in the cold mill and the temper mill 

Io reduce the incidence of stickers it is advisable 
to have a reasonably rough surface (50 C.L.A.) in 
the cold mill, and to produce a finer surface, if 
required, in the temper mill. Various types of 
profileometers are on the market, and these record 
at a very high magnification the roughness of the 
sheet. The instrument automatically integrates 
the results and this is recorded as a centre line 
average (C.L.A.). Fig. 160 shows two typical records 
obtained on the Talysurf machine. Normal finish 
has a centre-line average of 40 microns. For 
certain jobs such as chromium plating, a very slick 
finish is required. 

At present the only true guide to the desirable 
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mechanical properties of E.D.D. steels are the usual 
mechanical tests already referred to These, 
however, do not correlate altogether satisfactorily 
with press performance. This is doubtless, at least 
in part, because press shop operations are usually a 
combination of stretch forming, as illustrated in 
Fig. 162, and deep drawing, as iliustrated in Fig. 161 

Work on this problem was initiated more than 
20 years ago in the Engineering Department at 
Sheffield University, and arising from this work the 
Swift Cupping Press was designed, both to simulate 
the actual pressing operation, and to obtain more 
quantitative data on what actually happens under 
the press. It was soon established that to obtain 


reproducible and reliable results, every detail of the 
machine and its operation required to be stan- 


dardized. Dimensions of all operating parts and of 
the test piece—surface condition of die and punch 
punch and die radii, holding pressure, nature of 
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Correlation between work-hardening modulus and 


drawability 


lubricant, and where applied—all are of vital 
importance. In testing, the punch diameter is 2 in. 
and different size blanks are used. 


The criterion of drawability is the highest ratio of 


the initial blank diameter to the punch diameter at 
which failure does not take place. This ratio 


depends not only upon mechanical properties of 


the steel but also upon the thickness. The thicker 
the material the greater will be the drawing ratio. 

Some peculiar anomalies were disclosed in 
comparing the results of flat-bottomed with round- 
headed punches. These were summarized as 
follows by Professor Swift in a paper read to the 
British Association in 1954 

(1) Metal in a soft condition draws somewhat 
better over a round-headed punch (Fig. 161) than 
over one with a flat head ; 
2) Metal in a relatively hard condition draws 
much better over a flat-headed punch (Fig. 161). 

(3) With a round-headed punch the drawability 
of a good metal is considerably impaired by prior 
hardening ; 


4) With a flat-headed punch, the initial condition 
of the metal has relatively little effect. 


It is not surprising, therefore, that success or 
failure in the press shop depends not only upon the 
surface condition, mechanical properties, and 
uniformity of gauge of the steel, but also upon the 
press tools and their operation. The importance 
of these is all the greater because most jobs are 
assymetrical and no-one—least of all the designer 
of the car body, knows which part of the pressing 
will be deep-drawn and which stretch-formed. 
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Before a press run of a new part, which may 
comprise several thousand sheets, gets under way, 
trials are run while the punch and dies are set and 
re-set and lubricant grease is splashed here and there 
to assist in metal flow as required. Finally, when 
the trial run is satisfactery production begins and 
goes on smoothly if the whole batch of material is 
uniform in mechanical properties, gauge and 
surface condition. If splits arise from obvious 
surface defects nothing can be done about it; 
otherwise more lubrication or an increase in die- 
punch clearance may be the cure, but these 
adjustments are, of course, carried out at the 
expense of production. If the clearance exceeds a 
certain amount, buckling or wrinkling takes place, 
and, of course, there is a limit to which this can be 
tolerated. 

Other criteria which have been considered for 
determining drawability of steels include 

1) Plastic Amnistropy—A relationship has been 
found between press performance and the ratio of 
width strain to thickness strain in a tensile test, a 
high ratio indicating good press performance. 

2) Work-Hardening Modulus—i.e. “‘n” in the 
equation Y == kx", where Y » true stress, x = true 
strain, and k = aconstant. The higher the value of 
“‘n”, the better is the drawability of the steel. 

As Fig. 163 (®) indicates, this relationship applies 
to metals generally. 

These two methods have the advantage that they 
deal with measurable mechanical properties, and 
for this reason they are particularly worthy of 
further investigation. There still remains the 
practical problem of how to control economically 
either plastic anisotropy or the work-hardening 
modulus. 
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New Alloy Steel 


AMUEL FOX and Co. Ltd. have started com- 
mercial production of a new alloy steel ‘designed 


for service temperatures up to 675°C. Known as 
Esshete 1250, this is an austenitic creep-resisting 
steel containing 15 per cent chromium, 10 per cent 
nickel, 6 per cent manganese, the composition 
including smaller percentages of silicon, molyb- 
denum, vanadium, niobium and boron. 

Esshete 1250 has proved satisfactory in the 
production of bars, tubes, pipes and large forgings; 
sheet trials are in progress. 
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INSTITUTE OF SHEET 
METAL ENGINEERING 


Recent and 
Forthcoming Events 


1961 AUTUMN CONFERENCE AND EXHIBITION 
TO BE HELD IN BIRMINGHAM 


"THI Autumn Conference of the Institute, 

together with the Exhibition of Sheet Metal 
Working Equipment and Techniques will be held at 
the Imperial Hotel, Birmingham on November 7-9, 
to the Midlands for the first time since 


1961 


returning 
1952 

The Conference opens on the morning of Novem- 
ber 7, with the formal opening of the Exhibition and 
the first technical session follows in the afternoon 
The whole of the second day is to be devoted to 
discussing papers on “‘Problems Inherent in Feeding 
in Modern High-Speed Presswork Production’ 


RESULTS OF PRIZE 


The Prize Essay Competition announced by the 
Education Committee of the Institute evoked an 
encouraging response from Technical Colleges and 
apprentice schools throughout the country. The 
competition was restricted to entrants between the 
ages of 20 and 25 and a first prize of £25 was offered 
for an essay on any aspect of sheet metal technology, 
including some reference to the practical use of 
sheet metal. 

The panel appointed by the Education Committee 
to assess the entries, reported a very wide variation 
in approach and standard, and was not able to recom- 
mend the award of the first prize to any single entry 
Two entries were adjudged equal in second place, 
receiving prizes of £10 each and two other entries 


Papers in the third technical session on the morning 
of November 9 will be devoted to the theme “Feeding, 
Slitting and Processing of Heavy Coils in Rolling 
Mills, Press Shops and Warehouses he fourth 
and final session in the afternoon will be related to 
of metals when deformed at high rates 


nronerties 
10 rule 


ope 


in 
detailed programme of this Conference 
f 


will 

d at a later date but in view of the shortage of 
accommodation in Birmingham 

s intending to attend the Conference are advised 
rve their requirements well in advance 


members and 


ESSAY COMPETITION 


were commended, receiving prizes of technical book 
he prize winners present as guests of the 
Institute at the Luncheon at the Connaught Rooms 
on May 18 last and received their prizes from the 
President of the Institute, Mr. E. W. Hancock, O.B.E. 
The authors of the winning entries were as follows 
Second Prize £10 each to 
Albert Wright, Ritherdon and Co 
Rodney Dewsbury, Pressed Steel Co 
Commended, book prizes to 
Frank Ashton, Schweppes Mineral Waters Ltd 
Frederick Fearon, Grayson Rollo and Clover 
Doc ks Ltd. 
Details of the next competition will be announced 
next September 


were 


Ltd 
Ltd. 





Generai view of 

progress at R.T.B.’s 
Spencer Works. The 
hot- and cold-mill buildings 
and despatch bay can be 


I J 
seen behind the cooling towers 
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PROGRESS AT 
SPENCER WORKS 





FOR OUR OVERSEAS READERS 


Résumés des Principaux 
Articles 


nologie du Travail a la Presse et de 
l’Emboutissage Profond”. Il sen 
tient aux presses mécaniques, et 
traite de sujets tels que les variations 
de pression résultant de Il’ augmentation 
de l’effort mécamque provenant de 
approche de la manivelle du point 
mort inférieur; des engrenages; du 
régime en charge de la presse; de 
energie et de la puissance; de 
energie du volant nécessaire; des 
embreyages et des freins; des bats de 
presse; du réle des rirants,; des 
glissiére s; des guides glissiéres et du 
réglage des glissiéres; des amortis- 


seurs; de la lubrification, etc., et¢ 


Procédés d’Assemblage des 
Carosseries de la Consul 
Classic 315 page 515 


La Consul Classic 315 est la derniére 
nouveauté annoncée par la Ford 
Motor Co. Ltd. de Dagenham. Cet 
article illustré décrit d’une maniére 
générale la suite des operations 
d’ assemblage des carosseries et donne 
des renseignements détaillés au sujet 
du materiel de soudage multiple, 4 
compris l’appareil Electro-Mechan de 
chauffage a deux phases, installé pour 
le soudage des parties inferieures de 
la catsse 


Introduction 4 la Théorie et 
la Pratique du Laminage a 
Plat.—10 page 528 


Par GCG. WwW. B.Eng., 
A.M.1.Mech.E. 


Starling, 


Ce dermer chapitre du livre du 
regretté auteur (devant paraitre sous 
peu a la University of London Press 
traite des ‘‘Considérations Métal- 
lurgiques” dans le procédé du laminage. 


Continued from page 479 


Zusammenfassungen der 
Hauptartikel 


mechanische Pressen und behandelt 
u.a. die Druckschwankung auf Grund 
der KraftvergréBerung bet Anndhe- 
rung der Kurbel an den unteren 
Totpunkt, Getriebe, Pressenbemessung, 
Arbeitsvermégen und Leistung, be- 
notigte Schwungradenergie, Kupplun- 
gen und Bremsen, Pressengestell, 
Arbeitsu €1se des Gestdnge 9 S16Bel, 
StoBelfihrungen und Stofeleinstel- 
lung, Puffer, Schmierung 


Verfahren bei der Zusam- 
mensetzung der Karosserie 
des Consul Classic 315 

Seite 515 
Der neueste » TOK der F rd Motor Co 
Lid. zu verlautbarende Kraftwagen, 
ist der Consul Classic 315. Dhteser 
tllustrierte Aufsatz beschreibt im 
allgemeinen die Folge der Zusam- 
menstellungsvorgadnge an der Karos- 
serte und erkldrt in allen Etnzelheiten 
die Mehrfach-SchweiBausriistung, ein- 
schheBlich der zweistufigen Electro 
Mechan-Heat (Elektro-mechanischer 
SchweiB-) Maschine zur Verschweif- 
ung des Chassts 


Einleitung in die Theorie und 

Praxis des Flachwalzens—10 
Seite 528 

Von verstorbenen C. W. Starling, 

B.Eng., A.M.1.Mech.E. 

Dieses letzte Kapital aus dem Buch 

das bald 


Unmiversity of 


des verstorbenen Verfassers 
als Herausgabe der 
London Press erscheinen wird), be- 
handelt ,,Metallurgische Uberlegun- 
gen** des Walzvorgangs 


Résumenes de los 
Articulos Principales 


‘“‘La tecnologia del estampado pro- 
fundo v del prensado”’ en la Escuela de 
Tecnologia de Wolverhampton 

Staffordshire. Limita sus 
ciones a las prensas dotadas de fuerza 
motriz mecadmica v trata de caracter- 
isticas tales como la variacion de pres- 
16n al aumento de ventaja mecamca al 
irse acercando la cigtieta al punt 


ooserva- 


muerto inferior, de los engranaye 

clasificacién de prensa, energia y poten- 
cia, energia de volante necesaria, em- 
bragues v frenos, bastidores de prensa, 
funcién de los tirantes, correderas, 
cé ” redera i, 


guias de ajyuste dé 
almohadillas, lubricacioén, 


cor reder ay, 


TX 


Procedimientos para el mon- 
taje de la carroceria del 
Consul Classic 315 

pagina 515 
El mds reciente modelo de automovil 
anunciado por la Ford Motor Cx 
Ltd., de Dagenham, Inglaterra, es el 
Consul Classic 315. Este articulo 
tlustrado describe, de forma general, 
el programa de montaje de la car- 
roceria y da informacion detallada 
sobre el equipo de soldaduras multiples 
incluso la maquina “‘Electro Mechan- 
Heat” de dos fases que se ha instalado 
para la soldadura de la parte inferior 
de la carroceria 


Introduccia 6n la teoria y la 
practica de la laminacién 
plana—10 pagina 528 
Por C. W. B.Eng., 
A.M.1.Mech.E. 


Starling, 


Este, el ultimo capitulo del libro d 
difunto autor (que la Unmiversity 
London Press va a publicar en 
préximo futuro), trata de *‘Con- 
sideraciones Metalurgicas’” en 
procedimiento de laminacion 





Body Assembly on the Consul Classic 315 





(Continued from page 527) 
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G.T.M.A. HANDBOOK 


he eighth edition of the new G.T.M.A. Handbook 
and Buyers’ Guide index is now published and is 


full details of 


available from the Association at Standbrook House, 
2/5, Old Bond St., London, W.1. 
member-companies, 
addresses, etc., of the B.P.P.M.A. are included. 


In addition to 
names and 
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FEATURING 


EVENTS AND 


CO-OPERATIVE RESEARCH PROJECT 


New laboratories opened by Metal 
Containers Ltd. and Inland Steel Container Co. 


UNIQUE co-operative enterprise began operations recently with 
the official opening of the jointly operated Passfield Research 
Laboratories of Metal Containers Ltd. and the Inland Steel Container 


Company of the U.S.A. 


Metal Containers Ltd. and its subsidiary and 


associated companies are a major producer of steel drums in the U.K., 
of fibre drums, plastic containers, stainless-steel barrels and accessories. 
This group operates six factories in the U.K. The Inland Steel Container 
Company operates five container plants in the U.S.A. and is among the 
largest American steel container and drum manufacturers. Both com- 
panies basically operate in the same field. Their products are manufac- 
tured on highly mechanized high-speed lines and are sold almost exclus 
ively to industry, among others to the oil industry, the chemical industry 
in its widest sense, the paint industry, foodstuff industry, et 


The Metal Containers’ Group is 
part of the International Van Leer 
Group, which originated and sull 
has its headquarters in Holland. 
Van Leer’s have some forty factories 
in Europe, North, West, South and 
East Africa, Australia, Asia, South 
and Central America. Its products 
comprise steel containers in a wide 
variety of types and sizes, liquid gas 
bottles for butane and propane, etc 
steel and plastic storage tanks, 
stainless-steel barrels for the brewing 
trade, fibre-board drums, plastic 
containers, tinplate containers, drum 
closures and accessories. It is also 
engaged in steel merchandising and 
manufacture of industrial gases in 
some countries. 

rhe Inland Steel Container Com- 
pany is a division of the Inland Steel 
Company with headquarters at 
Chicago. Inland Steel is among the 


The neu 


Passfield Laboratories of : 


larger fully integrated American 
steel producers with an ingot capa- 
city of 64 million tons. Apart from 
its iron ore mining and limestone 
quarrying, it has nation-wide steel 
merchandising operations and in 
addition to its container division 
owns a large number of factories 
making such products as steel roof 
decks, cellular steel floors, stee] wall 
panels, metal buildings, windows, 
conductor pipes etc., et 

Both groups have therefore similar 
operations in the container field, 
coupled with an absence of conflict 
ing interests—Inland being princip- 
ally based in the U.S.A. and Van 
Leer world-wide based outside the 
U.S.A No financial ties are in 
existence other than the joint owner- 
ship of an engineering company in 
the U.S.A., previously wholly owned 
by Van Leer. This company manu- 


Metal Containers Ltd 


Inland Steel Container Cx 


] 
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PERSONALITIES 


IN THE INDUSTRY 


factures specialized equipment for 
the container, automotive, aircraft 
and other industries 

he common interests of the two 
groups has led to an agreement for 
the exchange of “know-how” and 
joint development of processes and 
products in the container field 
Identical trends and developments 
in the steel container trade in the 
U.S.A. and Britain, with diversifica- 
tions into alternative and “‘additive”’ 
materials furthermore set problems 
which can only successfully be 
approached by a research establish- 
ment specifically set up for this 
purpose 

I'he laboratory block comprises 
Physics—Analytical Chemistry- 
Organic Chemistry and Physical 
Chemistry Laboratories. Expansion 
to four umes its present size and 
pattern is possible—whereas land 
for further expansion is available 

Ihe research programme covers 
a wide field of subjects initially 
directed to improvements to con- 
tainers and the development of new 
packages, research into such subjects 
as properties of steel] surfaces and 
improvements thereto, the adhesion 
of coating films—into the field of 
polymers and co-polymers, fibre 
materials, adhesives etc., are ex- 
pected to lead to improved con- 
tainers in steel, plastic and fibre 
materials and new steel/plastic and 
fibre plastic packaging systems and 
the manufacture thereof 

A steering committee of directors 
and executives of both companies, 
meeting at regular intervals, decides 
on research projects and budgets, 
evaluates results, technical applica- 
tions and commercial potentials 
Day-to-day management is by Metal 
Containers Ltd 
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VIETAL NEWS 


UP-CUTTING SHEARS 
FOR STAINLESS STEEL 


MODERN up-cutting shears 

incorporating their patented 
“Fluid Drive” principle has been 
supplied by Joseph Rhodes and 
Sons Ltd., Wakefield, to the Stocks- 
bridge Works of Samuel Fox and 
Co. Ltd. The shears was designed 
specially for inclusion at the end of 
a “cut-to-length’’ automatic line, 
and is capable of shearing up to a 
maximum thickness of | in. of mild 
steel or } in. of stainless, to maximum 
width of 6 ft. 6in. The cutting rate 
of the shears on plate up to # in. 
thick is 20 strokes per min. and on 
thicker plate 6 strokes per min. 

In the fluid-drive method of actua- 
tion, an electro-hydraulic source of 
power is used to actuate the mech- 
anical action of the shears. The 
hydraulic power provides an easily 
regulated and controlled motive 
force, while the mechanical action 
ensures high speeds with precision 
of movement. There are no clutches, 
rotating shafts, gears, flywheels; the 
fluid drive limits the load which can 
be put upon the machine, and 
eliminates any ill effects due to 
accidental overload. The relief 
valve in the hydraulic circuit ensures 
full safety against overload, as 
should any overload occur the beam 
would immediately return to its 
top of stroke position. 

Being of the up-cutting type, the 
shears allows the line conveyor to be 
maintained at a fixed height, a great 
advantage over the orthodox down- 
cutting shears which would neces- 
sitate an automatic dipping conveyor 
on the outgoing side of the line. 


HEAT TREATMENT 
PLANT FOR SCOTLAND 


FURNACES LTD., 
Derby Road, Chesterfield, 
have recently received orders for 
gas carburizing equipment to be 
installed in the works of one of a 
leading commercial vehicle manu- 
facturers in Scotland 
The orders for the Scotstoun 
factory of Albion Motors Ltd., cover 
four super Allcase sealed quench 
furnaces, complete with fully auto- 
matic sequence control, together 
with the necessary dew point con- 
trolled “RX” endothermic atmos- 
phere generating plant, and other 
ancillary equipment, such as tem- 
pering furnace, power operated 
charging machine, etc. This plant 
will provide completely up-to-date 
final heat treatment for their trans- 
mission gears. 
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Cutting stainless steel with up-cut shears. 


UNITED STEEL TO DEVELOP 
AIRSTRIP NEAR SHEFFIELD 


HE United Steel Companies 

Ltd. have purchased 108 acres 
of land near Coal Aston, ten miles to 
the south of Sheffield, for develop- 
ment as an airstrip for use by the 
company’s aircraft. Town Planning 
approval has been given to this 
project and work is now proceeding 
on the preparation of an 800-yard 
long grass runway. 


When completed, it will enable 
customers and senior executives to 
reach United Steel’s head office in 
fifteen minutes by car, with about 
half-an-hour’s travelling to the com- 
pany’s steelmaking branches in the 
Sheffield area 


United Steel purchased their 
first executive aircraft—a _ four- 
seater Piper Apache—in July, 1958 
Having established the value of 
this means of transport for con- 
veying customers and senior execu- 
tives between the company’s prin- 
cipal branches in Sheffield, Scun- 
thorpe and Workington and to 
other parts of the country, a 
Piaggio P166 was obtained last 
summer. This aircraft is twin- 
engined, like the Apache, and can 
carry a pilot and five passengers, 
having a range of 1,000 miles 
without refuelling. Both aircraft 
and their two full-time pilots are 
at present based at Ringway Air- 
port, Manchester 


TEMPERED GROUP LTD. 
ACQUIRE HENRY ROSSELL 
AND SON LTD. 

EMPERED GROUP LTD., 

Shefheld, have acquired the 
entire issued share capital of Henry 
Rossell and Son Ltd., Effingham 
Street, Sheffield, 4 

The new board of Rossell’s will 
comprise Mr. Gerard Young, J.P., 
Mr. Hugh Young, B.Sc., and Mr. 
C. Graham Murray, M.B.E. Mr. 
K. G. Settle, A.A.C.C.A., will 
continue as Secretary. 

Rossell’s principal products are 
engineer’s small tools, circular cut- 
ters and machine knives; to some 
extent they are complementary to 
those produced by Alfred Beckett 
and Sons Ltd., another old-estab- 
lished Sheffield firm which joined 
Tempered Group in 1959. It is 
intended that firm’s business 
shall be developed in its own 
specialist field. 


each 


CHANGES OF ADDRESS 


LECTRONIC SWITCHGEAR 
LONDON) LTD. have now 
moved to Wilbury Way, Hitchin, 
Hertfordshire. Tel: Hitchin 3646 
3 lines 
* * * 

The London office of C. C. 
COOPER LTD. has now moved to 
19 Queen Street, Mayfair, London, 
W.1. Tel: GROsvenor 2518. 
Telex No : London 23369. Cables 
Alletrab London. 
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GERMANIUM SCHOOL OF WELDING TECHNOLOGY 


OHNSON, MATTHEY AND NEW prospectus has been 

CO. LTD., 73-83 Hatton Gar- issued by the Institute of 
den, London, E.C.1, announce Welding in which details are given 
important developments in con- of courses to be held in October, 
nexion with their work on gcr- and the future programme between 
a Zone-refined (5002-cm, November, 1961, and March, 1962, 
n-type) germanium is now available, 
normally in ingots having a nominal 
weight of 1 kg. A large scrap- 
recovery plant has been installed 
which enables a wide variety of 
types of germanium-bearing residue 
to be processed. The company now 
wishes to purchase large or small 
quantities of germanium scrap, and 
will be pleased to hear from any 
organisation having such material 
for disposal, 


is also included 

The School of Wel ling Tech- 
nology established by the Institute 
of Welding in 1957 is a venture in 
co-operative education which makes 
available to the engineering industry 
of Great Britain a fund of technical 
information and managerial experi- 
ence about all the factors upon 
which the satisfactory and efficient 
application of welding depends 
Full-time lecture courses, which 


ROTARY COOLANT FILTER UNIT 
FILTERS 830 GALLONS A MINUTE 
ROTARY coolant filter of unique design has been developed for use with 
the new 72-in. cold mill which is now being installed by James Booth 
Aluminium Ltd. at their Kitts Green works, Birmingham. The filter unit, 
which is believed to be the largest aluminium structure of its type, is designed 
to keep the mill coolant uniformly clean, so that the rolled products have an 
exceptional high-quality finish 
The unit, designed by The Loewy Engineering Co. Ltd. (Bournemouth) 
in conjunction with James Booth’'s project engineers, was fabricated by Wind- 
shields of Worcester Ltd. (St. John’s Works, Worcester). It measures 12 ft 
high, over 20 ft. long and 10 ft. wide, and contains 8,000 gallons of paraffin 
coolant, the filtration equipment itself, and two 830 gal. per min. capacity 
coolant circulating pumps. 
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may last up to one week or more, 
are held in London at the head- 
quarters of the Institute, and 
evening courses are held in London 
and in appropriate industrial centres 
In general the courses are for 
engineers, designers, metallurgists 
and managerial and supervisory 
taff—in all cases for men who have 
received an engineering training. 
rhey provide the latest information 
on design, manufacture, inspection 
and research he lecturers are 
leading experts from industry, the 
universities and research associa- 
tions. 

Full details are available from 
the Institute at 54 Princes Gate, 


Exhibition Road, London, S.W 


AEI WOOLWICH GROUP 
DISTRICT OFFICE 
ORGANIZATION 
FOR KENT AREA 


SSOCIATED Electrical Indus- 
tries’ Woolwich Group branch 
office at Maidstone has ceased to 
operate Its activities are now 
undertaken by the Woolwich Group 
branch office at 33 St. Dunstans 
Street, Canterbury (Tel Canter- 
bury 5332-5 Canterbury Branch, 
which already handles the products 
of AEI Cable Division, is now also 
distributing AEI Radio and Elec- 
tronic Components Division pro- 
ducts, and will cover the whole of 
the Kent area 
The branch remains under the 
management of Mr. W. R. Morley 
Mr. R. V. Banks, who has been 
managing Maidstone branch, will 
remain in the Maidstone district 
to supervise sales promotion in the 
Kent area. His address is 9 Market 
Buildings, Maidstone (Tel: Maid- 


stone 5557] 


AGENCY 
p MACHINE TOOLS 
LTD 


Oozells Street, Bir- 
mingham 1, have been appointed 
sole selling agents for the Mullard 
Autoplot and Automatic Co-ordinate 
Positioning machines designed for 
automatic marking out in sheet 
metal and similar work by electronic 
numerical control. A demonstration 
machine is available at the com- 
pany’s Birmingham showrooms. 

P.M.T. have also been appointed 
exclusive distributors for S.A.1.M.P 
of Italy, manufacturers of precision 
lathes and milling machines. A 
comprehensive stock of lathes and 
milling machines, vertical, universal 
and turret type, can be seen at their 
Birmingham showrooms 
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APPOINTMENTS and 
STAFF CHANGES 


It is announced by Ferro 
Enamels Ltd. of Wombourn, Wol- 
verhampton, that Mr. C. Vickers, 
A.M.LE.E., A.M.I.Mech.E., has 
been appointed general sales 
manager. 

* * * 

Thos. P. Headland Ltd., have 
increased their sales force by the 
appointment of two additional re- 
presentatives in Essex and the 
London postal districts North and 
East. Mr. B. G. Barnes will cover 
this area specializing in machine 
tools and machine-tool accessories 
and Mr. T. Cusselle will cover the 
same area specializing in all types 
of gas and electric welding equip 
ment 

* * * 

Major F. D. Outridge, R.A 
Retd.), F.C.C.S., has been ap- 
pointed assistant to Capt. R. A 
Villiers, C.B.E., director of the 
Scientific Instrument Manufac- 
turers’ Association, 20 Queen 
Anne Street, London, W.1 

* * * 

Mr. W. E. Hughes has been 
appointed director and _ general 
manager of British Industrial 
Gases Ltd., Enfield. He succeeds 
Mr. F. Blackmore who is now 
manager of Equipment Develop- 
ment, Technical Division, The 
British Oxygen Co. Ltd. 

Mr. Hughes is succeeded as sales 
manager by Mr. L. H. Pierson, 
formerly field manager, who has 
been with B.1I.G. for 31 years 

* . * 

Mr. Raymond V. Ely, M.1.E.E., 
M.1I.Mech.E., a specialist in the 
field of the application of electrical 
transformers to arc welding and 
X-ray technology, has been ap- 
pointed consultant to Gresham 
Transformers Ltd., Gresham 
House, Twickenham Road, Han- 
worth, Middlesex. 

. 7 * 

Mr. H. G. Hinckley has been 
appointed manager of the machine- 
tool control department of Ferranti 
Ltd., Edinburgh. 

He replaces Mr. D. T. N 
Williamson, manager of the depart- 
ment since its inception in 1952, 
who has left to become director of 
research and development at 
Molins Machine Company Ltd., in 
London 
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Mr. G. C. Richardson has been 
appointed export manager, Overseas 
Division, The British Oxygen Co. 
Ltd. This is a new appointment 
and has been made to strengthen 
B.O.C.’s_ extensive overseas sales 
activitie 

* * * 

Mr. John Blinch has given up 
his appointment as director and 
secretary of the Purchasing Offi- 
cers’ Association, and in future 
the appointments of director and 
secretary will be held separately. 

Mr. Peter Emery, M.A., M.P., 
has been appointed director, and 
the secretary will be Mr. H. Hughes, 
A.C.1LS Mr. Hughes has been 
with the Association since 1948 
holding the appointments of assis- 
tant secretary and administrative 
secretary 

o * ” 

Associated Electrical Indus- 
tries Ltd. announce the following 
staff appointments 

Mr. Norman Elce, M.Sc.Tech., 
M.1.Mech.E., F.R.S.A., director 
and chief mechanical engineer, 
Associated Electrical Industries 
Manchester) Ltd., has retired after 
41 years with the AEI group of 
companies. He has been appointed 
consultant to the managing director 
at Manchester 

Mr. R. F. Marshall has been 
appointed central education manager 
and Mr. D. Baird central personnel 
manager. 

Mr. G F. Gribbin, B.Sc., 
A.M.I.E.E., has been made sales 
manager of its X-ray department 

Mr. R. S._ Gilling, B.Sc., 
A.M.LE.E., A.M.1.W.M., is now 
manager of the military and marine 
radar works at Blackbird Road, 
Leicester. 

* * * 

The United Steel Companies 
Ltd., announce the following ap- 
pointments 

At Steel, Peech and Tozer 
Mr. C. H. Hayter at present works 
manager (Templeborough), will be 
works manager (Ickles departments 
and bar mills); Mr. R. Scholey, 
works manager (Ickles), to works 
manager (flat products); Mr. R. S. 
Howes, manager of the Spear 
project, to works manager (steel- 
making and primary mills); Mr. P 
Beynon, at present works manager 
operational research and _ work 
study), is personnel manager; Dr. B 


B. Hundy, chief research metal- 
lurgist, to chief metallurgist; Mr 
W. Ash, at present chief works 
metallurgist, will be deputy chief 
metallurgist; Mr. H. A. Longden 
assistant chief works metallurgist, 
is to be works metallurgist, and 
Mr. M. Thomas, works manager 
services), will be general services 
manager 

At Appleby-Frodingham Steel 
Co., Mr. E. A. Atkin, formerly 
assistant chief engineer, is now 
deputy chief engineer 

At Workington Iron and Steel 
Co. Ltd., Mr. E. I Morgan 
formerly works metallurgist, has 
been appointed chief metallurgist, 
and Mr. A. G. Hock, formerly 
research manager, has been ap- 
pointed metallurgical consultant 

Mr. E. T. Sara has been ap 
pointed assistant general sales man 
ager of The United Steel Com- 
panies Ltd. He will be responsible 
for the district sales offices in the 
United Kingdom, as well as for the 
commercial research, public rela- 
tions and publicity departments 

Mr. W. E. Bardgett, 
manager in the research and devel 
opment department of The United 
Steel Companies Ltd., has retired 
but will remain with the department 
as a consultant. Dr. K. J. Irvine 
at present deputy research manager, 
succeeds Mr. Bardgett with the 
title of metallurgical research man- 
ager 


research 


* * . 


Mr. J. H. Raynor and Mr. J. R 
Thompson have recently joined 
Rockwell Machine Tool Co. Ltd., 
as machine tool sales engineers, 
operating in the Midlands area 
from the Birmingham office 

* * . 

Mr. K. H. Baker and Mr. A. J 
Smyth-Tyrrell have joined the board 
of Baxter, Fell and Co. Ltd. 

* * * 

Mr. C. E. Wrangham has retired 
from the boards of Davy-Ashmore 
Ltd. and its subsidiaries 

* * 7 

The appointments are announced 
of three new directors to the board 
of Brookhirst Igranic, a company 
in the Metal Industries Group 
They are Mr. N. Clark, company 
secretary, Mr. H. Rothwell, chief 
development engineer, who becomes 
works director, and Mr. A. E 
Williams, chief application engineer 
who becomes chief engincer 

* . * 


The following appointments have 
been made to the board of the 
Consolidated Pneumatic Tool 
Co. Ltd.: S. H. Ireland (assistant 


managing director), L. S. Bright 
financial director), A. O. Miller 
director 
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[he appointment is announced 
of two new directors of LC.I. 
Metals Division, Mr. T. H. Gallie 
Overseas) and Mr. J. R. H. Crane 
Copper Products 

Mr. Gallie has been concerned 
with metal sales throughout his 
25 years’ service with the company 
ind for the past two years has been 
metal sales manager, Midland region 

Mr. Crane joined I.C.I. Metals 
Division as a laboratory assistant 
in 1939 but quickly developed a 
bent for the technical side of metal 


production 


* * . 

Mr. R. T. Miller has been ap- 
pointed managing director, and 
Mr. A. George assistant managing 
director of Fletcher Miller Ltd., 
a member of the Castrol Group of 
Companies 

Both Mr. Miller and Mr. George 
are directors of Castrol Industrial 
Ltd., another member of | the 
Crsroup 

. * * 

Mr. G. M. Hayward, M.1.Prod.E., 
technical director of F. J. Edwards 
Ltd., London, has been appointed 
joint managing director of Chard 
Machinery Manufacturing Co. 
Ltd., Chard, their = subsidiary 
company, who manufacture the 
well-known range of “‘Besco”’ sheet 

tal working machines 

* * * 

Keith Blackman Ltd., manu- 
facturers of the ““Tornado”’ range of 
fan engineering and industrial gas 
equipment, announce that Mr. D. S$ 


Woodley, M.I.Mech.E., M.1.H.V.E., 


while remaining as chairman and 
consultant to the company, has 
retired 

Mr. F. W. Goodge, a joint assis- 
tant managing director, has been 
appointed to succeed as managing 
director and Mr. C. J. Atkins is now 
assistant managing director 

* * . 

Mr. E. B. Bishop has been ap- 
pointed secretary of Metal Clean- 
ing Ltd., a member of the Castrol 
Group of Companies. He succeeds 
G. J. B. Williams who is now to 
concentrate on this company’s re- 
organization and sales development 
Both Mr. Bishop and Mr. Williams 
are directors of the company 

* * * 

Owing to ill-health Mr. W 
Stringer-Jones, D.F.C., has resigned 
his chairmanship and managing 
directorship of Jones and Attwood 
Ltd., of Stourbridge, and the 
company has been acquired by The 
Mining Engineering Co. Ltd. of 
Worcester. 
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Mr. Bernard Higgins int man- 
aging director of Th Mining 
Engineering Co. Ltd. becomes in 
addition chairman and managing 
director of Jones and Attwood Ltd 
Mr. G. W. Stanbury, Mr. W. E 
Hand and Mr. P. N. Hood remain 
on the board of the latter company 

* * a 

The Press and Shear Mach- 
inery Co. Ltd. of 172-178 Victoria 
Road, Acton, London, W.3, have 
appointed Mr. H. Baldwin Midlands 
area representative H an be 
contacted at 1075 Kingsbury Road, 
Erdington, Birmingham, 24 (Tel 
Castle Bromwich 378 

* * * 

Mr. T. S. Jone Crompton 
Parkinson Ltd., has been elected 
president of th tri Light 
Fittings Association for 1961, having 
served continuo various 
committees of the ociation since 
1942 

In taking over h position, 
Mr. Jones relinquis! chairman 
ship of the Industrial and Com- 
mercial sections but retains the 
chairmanship of the recently formed 
Import Export committe: 

* . * 

The Elgar Machine Tool Co. 
Ltd., have appointed Mr. J. A 
Perkins a director 

Mr. J. G. Fahey 
directorship and left 
the company 


* * 


Mr. H.E. Cox, M.1.E.E 


igned his 


has been 
appointed director of manufacture 
Associated Electrical Industries 
(Rugby) Ltd., following the recent 
retirement of Mr. H. L. Satchell, 
M.B.E., F.1.W.M 

Mr. Cox was appointed manager 
of the Rugby works in 1955, and 
general manager in 1957. He joined 
the board of BTH (now AEI 
Rugby) Ltd n 1958, and was 


appointed deputy director of manu 
facture in January 1960 


. * * 


The Rt. Hon. Lord Clitheroe, 
P.C., has been appointed a vice- 
chairman of Tube Investments Ltd. 

Sir Ben Lockspeiser, K.C.B., 
F.R.S., and Sir Francis de Guin 
gand, K.B.E., C.B., D.S.O., have 
resigned from the board 

Dr. J. M. Kay, M.A., Ph.D., at 
present Professor of Nuclear Power 
at the Imperial College of Science 
and Technology at the University 
of London, has been appointed to 
the board of Tube Investments Ltd 
as director of research and develop- 
ment 

* te 

Mr I Richmond has _ been 
appointed to the board of the 
Titanic Steel Co. Ltd., a subsidi- 
ary of Samuel Osborn and Co. Ltd 


SHEE! 


Alcan Industries Ltd. announce 
the election of two new directors 
Mr. A. A. Bruneau and Mr. R 
]. Moyse 

Mr. Moyse, who was appointed 
chief financial officer and treasurer 
vf the company last year, joined the 
Aluminium Ltd. organization in 
195] serving Aluminium 
Securities, Montreal, and latterly 
aS secretary asurer of the Indian 

luminium Co. Ltd 

Mr gruneau joined Alcan In 
dustries (then Northern Aluminium 
last year as secretary His career 
with Alumini Ltd., which began 

1949 with Aluminium Company 
vf Canada, included an earlier 
period with Aluminium 
and he was latterly w Aluminium 
Secretariat, Montreal 

Mr. C. J. Buchanan-Dunlop 
been appointed i 
Birmingham ar 


succession to Mr Taylor 


lanagement ol 


who is to take 
the London area office la 
tnis year 
* 
Ihe following retiring director 
d by The Inter- 
Company of 


have been re lect 
national Nickel 
Canada Ltd.: 

The Hon. Lewis W. Dougla 
J. Roy Gordon, G. Arnold Hart 
M.B.E., H. R. MacMillan, C.B.E 
rhe Rt. Hon. Viscount Margesson 
P.C., M.C., R. Samuel McLaughlin 
ee Mockridge, Q.¢ , Theodore 
G. Montague, Sir Ronald L. Prain 
O.B.E., George C. Sharp, John | 
Thompson, The Rt. Hon. Viscount 
\ eir, ( B E 


Following the recent retirement of 
Mr. J]. S. Baillie, Bruce Peebles 
and Co. Ltd., Edinburgh, have 
appointed Mr. J. Griffin, A.M.I.E.E., 
as publicity manager 


The Cambridge Instrument 
Co. Ltd. announce the appointment 
of Mr. K. J. Bush, A.M.I1.E.E., as 
assistant sales manager, Mechanical 
lhermometer Division, Friern Park, 
N. Finchley 

rhe appointments are also an 
nounced of Mr. W. ¢ Orfora, 
Mr. S. V. J. Crump and Mr. W. A 
Hall as assistant resident engineers 
at the company’s branch offices in 
Nottingham, Bristol and Manchester 
respectively 

. . 

Mr. R. H. Wilson is appointed 
a director of CIBA (A.R.L.) Led. 
Mr. Wilson, who joined the com 
pany in 1954, was initially associated 
with the development of “‘Araldite 
epoxy resins and was appointed 
general sales manager last year 
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Books for Your Library 


B.E.A. Handbook 1961. Available 
from The British Engineers’ 
Association, 32 Victoria Street, 
London, S.W.1. Price 21s. 
HIS annual reference book of 
the products of the general 
engineering industry is a stoutly 
bound volume of handy quarto size 
of over 600 pages. It includes a 
comprehensive list of products and 
their manufacturers classified under 
more than 3,000 headings in five 
languages—English, French, Ger- 
man, Portuguese and Spanish— 
designed to be of maximum assis- 
tance to purchasers of engineering 
equipment. 

Copies of the Handbook will be 
sent to buyers and agents in every 
country in the world which has 
business with the British engineering 
industry. 


BEAMA Guide to Arc Welding 
Electrodes. Available from 
The British Electrical and 
Allied Manufacturers’ Associa- 
tion, 36 Kingsway, London, 
W.C.2. Price 5s. 

HE British Electrical and Allied 
Manufacturers’ Association 
have published a new and com- 
pletely revised 100-page edition of 
their ““Guide to Arc Welding Elec- 
trodes”’, which is designed to assist 
the user in the choice of suitable 
electrodes for each purpose. Out- 
standing technical advances in en- 
gineering construction have been 
made possible by welding tech- 
niques, notably in the construction 
of nuclear power equipment, and 
the greater specialisation that is 
taking place is increasing the demand 
for information on electrodes 
The guide was first published in 

1944 and this is the sixth edition of 

this publication, giving in a con- 


venient form classified lists of 
British electrodes and a key to 
American and British Electrode 
Standards. 


To assist consumers in choosing 
the correct electrode for a particular 
application there is included a briet 
description of the British Classifica- 
tion of Electrodes, published by the 


British Standards Institution as 
B.S. 1719: 1951 
In this issue a more complete 


description of the American method 
of classifying electrodes is given, 
and the equivalent American code 
numbers are shown in all the 
classified lists. 

For those interested in electrodes 
for welding non-ferrous metals, 
cast iron, corrosion-resistant and 
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other steels, a section is included 
which gives information on special 
electrodes and lists of the special 
electrodes available. 


Foreman. Industrial Welrare 
Society, Robert Hyde House, 
48 Bryanston Square, London, 
W.1. 64 pp. Price 2s. 6d. plus 
6d. postage. 
HE ninth edition of the maga- 
zine FOREMAN, designed to 

improve the man and the job, has 

just been published. 

The leading article suggests vari- 
ous ways in which the supervisor 
can increase his influence to be 
predominating rather than domi- 
nating. As a beginning he can 
change his newspaper at times; look 
or listen to other broadcast pro- 
grammes; be more venturous in his 
holidays. Be an informed citizen; 
attend a local council meeting or a 
police court in the gallery. Pop 
into that strange meeting advertised 
in the town; take up some form of 
public service. 

Various aspects of accident pre- 
vention and factory fire dangers are 
also dealt with. 

Eight steps to successful dele- 
gation is complementary to an 
article on how to train an under- 
study, since a good understudy is 
essential if the foreman is hoping 
for promotion himself. 

In proportion to the total number 
of workmen in Britain, more fore- 
men see a doctor each year than any 
other group of workers outside the 
mines. 

Obtainable only from the Society. 
Details of bulk purchase discounts 
will be sent on request 


Desoutter Acquire 
New Factory 


ESOUTTER BROTHERS 
HOLDINGS) LTD. have 
acquired a factory of 25,000 sq. ft. 
at Angmering in Sussex (formerly 
occupied by Crawley Metal Pro- 
ductions Ltd This factory is fully 
equipped with machinery for the 
business of contract repetition en- 
gineers, and will give a valuable 
increase in manufacturing facilities 
to Desoutter Brothers Ltd 
It is intended that a new wholly 
owned subsidiary (with a nominal 
capital of £250,000) will be formed 
to operate this new acquisition as a 
separate unit of the Desoutter 
Group. 


“O [FOR OXYGEN” 


HIS year the British Oxygen 

Co. Ltd. celebrates its 75th 
anniversary. To mark the oc- 
casion the company has made a film 
called “O for Oxygen’. It shows 
how from Priestley’s discovery of 
oxygen in 1774 has stemmed a 
world-wide use for oxygen and other 
industrial gases in industry, medi- 
cine, aviation and scientific develop- 
ment. It also illustrates how the 
various ingredients of the air are 
being used to make steel more 
efficiently, cut ships’ plates more 
quickly and more accurately, weld 
metals more strongly, to send up 
rockets and to save lives 

Made for general interest by 
World Wide Pictures Ltd., ““O for 
Oxygen”’ is photographed in East- 
man colour, printed by Techni- 
color and runs for 23 minutes. It 
is among the fifteen films selected 
by the Federation of British In- 
dustries and the British Employers 
Confederation to be included in the 
British entries for the Second 
International Festival of Industrial 
Films at Turin. 

Copies of the film in 16 mm. 
and 35 mm. will soon be available 
on free loan from B.O.C. to schools, 
colleges and similar organizations 


BLACK AND DECKER 
ACQUIRES MAJORITY 
INTEREST IN FRENCH 
ELECTRIC TOOL FIRM 
HE Black 
facturing Co. of 

Maryland, U.S.A., has 

a majority interest in the firm 

SOCOMEDA (Société de Con- 

structions Mecaniques du Dauphine 

of Lyon, France, a subsidiary of 

Landis-Gendron, S.A 

Since 1922, Socomeda has manu- 
factured and marketed a diversified 
line of portable electric tools in the 

French and European markets 

Electric tools for the “handyman” 

market and for heavy-duty industria! 

service; grinders, blowers and high- 
frequency electric tools are marketed 

under the “MICOX”’ brand A 

line of specially-insulated electric 

tools is known as “MICOX-ISAI 
Socomeda’s head offices are at 

37 Rue Colin, Lyon rhe electric 
tool factory is a 30,000 sq 
plant in the neighbouring town of 
Brezins. Here a complete manu- 
facturing operation is performed, 
including the winding and assembly 
of motors. ‘“‘Micox”’ sales, service 
and warehousing operations are 
maintained in Lyon and in Paris 
and “‘Micox”’ distributors are loca- 
ted throughout Europe and in many 
world markets 


and Decker Manu- 
Towson, 
acquired 
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Publications 
for Industry 


Bag edition of the very 
popular TRICO Continental 
Driving Guide is now available. 
Motorists abroad would do 


well to copy of this 


1961 


going 
send for a 
useful little “‘travelling companion’ 
which contains, in condensed chart 
form, a host of information invalu- 


able on any motoring tour of the 


continent 

Ihe Guide is available free on 
request from Trico-Folberth Ltd., 
Great West Road, Brentford, 
Middlesex 

. * 7 

“Fluid Drive Shears,”’ “‘Hydra- 
versal Shears,” “Stagger Feed 
Presses,” and ‘“‘C-Frame Presses’ 


are the titles of illustrated booklets 
recently issued and describing the 
respective ranges of machines which 
are manufactured by Joseph Rhodes 
and Sons Ltd., Wakefield. Infor- 
mation is also given in these book- 
lets on ancillary equipment, tooling, 


etc 
. * * 
“A Visit to M.K. Electric in 
1960” describes in an excellently- 


produced and illustrated booklet an 
impression of a visit to the Edmon- 
ton, London, works of M.K. 
Electric Ltd. This company, which 
manufactures a wide range of elec- 
trical switches, plugs, sockets, etc., 
produce all the required components 
including springs, pressings, plastic 
mouldings, etc., etc From the 
illustrations in the booklet it appears 
that the company have extensive 
pressworking facilities including a 


large number of C.V.A. dicing 
presses, and Rhodes small power 
presses, fitted with interlocked 


guards, for riveting sub-assemblies. 
¢ * * 


A booklet has been issued by 
Floform Parts Ltd., Box No. 302, 
Heath Street, Birmingham, 18, a 
new company jointly owned by the 
G.K.N. Group, and Steel Industries 
Inc., in the U.S.A., describing the 
facilities the company have for 
producing components by cold metal 
deformation including cold extrusion 
in a range of metals. 

* * * 

Equipment for producing nitro- 
gen /hydrogen mixtures, from blast- 
furnace gas, for use in the annealing 
of sheet and strip, is described in a 
leaflet issued by the gas atmospheres 
division of The Incandescent Heat 
Co. Ltd., Smethwick 
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The range of resistance-welding 
electrode materials produced by 
Enfield Rolling Mills Ltd., Brims- 





down, Enfield, Middlesex, is fully 
described in a new booklet pub- 
lished by the company 
* * * 

Full t t alu- 
minium ( 
Imperial Ah ( 
P.O. Box 216, Witton, Birmu 





6, are given in a new 
entitled “Impalco Al niu 
NEW WAY TO TRIM 


LAWN EDGES 





NEW and inexper leans 
A of keeping gardet n edges 
straight and tidy wit nstant 
cutting back has recently been 


introduced by The British Alum- 
inium Co. Ltd 

It consists of a roll of aluminium 
strip, four inches wide, and 33 or 
100 ft which goes into the 
ground round the lawn, i being 
flexible, fits any shape of border 

The top of the strip, which is 
lightly corrugated for strength, is 
placed just below the level of the 
lawn, so that the mower blades can 


iong, 


n 
n 


pass over it 





SHEET SIETAI 


SIX EMI CONTROL 
SYSTEMS FOR 
SWITZERLAND 


HE Société Genevoise D’In- 
struments De Physique, of 
Switzerland, has placed an order 
worth approximately £20,000 with 
EMI Electronics Ltd. for six EMI 
rotary control systems to nit 
Rotoptic”’ rotary positioning tables 
rhis follows 
exnaustiyv testing proto- 
types of the EMI equipment 
Similar EMI control systems have 
been supplied to well-known user 
companies in the United Kingdom, 
Belgium and Holland 


order trom (Geneva 


on two 


Ihe accuracy of this equipment 
is said to be the highest available 
today in rotary control systems 
It can be fitted with both 5- and 
8-hole punched tape input and 


many special extra facilities 

This control equipment is an- 
other of the now familiar EMICON 
systems available for machine tools 
of all kinds 

SGIP sells this equipment in the 
United Kingdom through Société 
Genevoise Ltd, Newport Pagnell. 


NEW MILL FOR SAMUEL FOX 








42-in. X 108 
A -in. blooming 
and intermediate 
mill under con- 
struction in the 
Bridgeton 
Works, Glasgow, 
of Davy and 
United Engineer- 
ing Co. Ltd. (a 
member of the 
Davy - Ashmore 
Group). This mill 
will be installed 


at the Stocks- 
bridge works of 
Samuel Fox and 
Co. Ltd. as part 
of the large- 
scale extension 
scheme. It will 
deal primarily 
with quality 


steels, producing 
a wide range of 
blooms and bil- 
lets, and will be 
capable of rolling 
to a very flexible 
programme. 
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Books for Your Library 


B.E.A. Handbook 1961. Available 
from The British Engineers’ 
Association, 32 Victoria Street, 
London, S.W.1. Price 21s. 

reference book of 
the products of the general 

engineering industry is a stoutly 
bound volume of handy quarto size 
of over 600 pages. It includes a 
comprehensive list of products and 
their manufacturers classified under 
more than 3,000 headings in five 
languages—English, French, Ger- 
man, Portuguese and Spanish— 
designed to be of maximum assis- 
tance to purchasers of enginecring 
equipment. 

Copies of the Handbook will be 
sent to buyers and agents in every 
country in the world which has 
business with the British engineering 
industry. 


HIS annual 


BEAMA Guide to Arc Welding 
Electrodes. Available from 
The British Electrical and 
Allied Manufacturers’ Associa- 
tion, 36 Kingsway, London, 
W (2. Price 5s. 

HE British Electrical and Allied 
Manufacturers’ Association 
have published a new and com- 
pletely revised 100-page edition of 
their “Guide to Arc Welding Elec- 
trodes”, which is designed to assist 
the user in the choice of suitable 
electrodes for each purpose. Out- 
standing technical advances in en- 
gineering construction have been 
made possible by welding tech- 
niques, notably in the construction 
of nuclear power equipment, and 
the greater specialisation that is 
taking place is increasing the demand 
for information on electrodes. 

The guide was first published in 
1944 and this is the sixth edition of 
this publication, giving in a con- 
lists of 


venient form classified 

British electrodes and a key to 
American and British Electrode 
Standards 


To assist consumers in choosing 
the correct electrode for a particular 
application there is included a brief 
description of the British Classifica- 
tion of Electrodes, published by the 
British Standards Institution as 
B.S. 1719: 1951 

In this issue a more complete 
description of the American method 
of classifying electrodes is given, 
and the equivalent American code 
numbers are shown in all the 
classified lists. 

For those interested in electrodes 
for welding non-ferrous metals, 
cast iron, corrosion-resistant and 
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other steels, a section is included 
which gives information on special 
electrodes and lists of the special 
electrodes available 


Foreman. Industrial Welrare 
Society, Robert Hyde House, 
48 Bryanston Square, London, 
W.1. 64pp. Price 2s. 6d. plus 
6d. postage. 
HE ninth edition of the maga- 
zine FOREMAN, designed to 

improve the man and the job, has 

just been published 

The leading article suggests vari- 
ous ways in which the supervisor 
can increase his influence to be 
predominating rather than domi- 
nating. As a beginning he can 
change his newspaper at times; look 
or listen to other broadcast pro- 
grammes; be more venturous in his 
holidays. Be an informed citizen; 
attend a local council meeting or a 
police court in the gallery Pop 
into that strange meeting advertised 
in the town; take up some form of 
public service. 

Various aspects of accident pre- 
vention and factory fire dangers are 
also dealt with 

Eight steps to successful dele- 
gation is complementary to an 
article on how to train an under- 
study, since a good understudy is 
essential if the foreman is hoping 
for promotion himself. 

In proportion to the total number 
of workmen in Britain, more fore- 
men see a doctor each year than any 
other group of workers outside the 
mines. 

Obtainable only from the Society 
Details of bulk purchase discounts 
will be sent on request 


Desoutter Acquire 
New Factory 


ESOUTTER BROTHERS 
HOLDINGS) LTD. have 
acquired a factory of 25,000 sq. ft. 
at Angmering in Sussex (formerly 
occupied by Crawley Metal Pro- 
ductions Ltd rhis factory is fully 
equipped with machinery for the 


business of contract 
gineers, and will 
increase in manufacturing facilities 
to Desoutter Brothers Ltd 

It is intended that a new wholly 
owned subsidiary (with a nominal 
capital of £250,000) will be formed 
to operate this new acquisition as a 
separate unit of the Desoutter 
Group. 


repetition en- 


give a valuable 
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“O [FOR OXYGEN” 


HIS year the British Oxygen 

Co. Ltd. celebrates its 75th 
anniversary. To mark the oc- 
casion the company has made a film 
called “‘“O for Oxygen’. It shows 
how from Priestley’s discovery of 
oxygen in 1774 has stemmed a 
world-wide use for oxygen and other 
industrial gases in industry, medi- 
cine, aviation and scientific develop- 


ment. It also illustrates how the 
various ingredients of the air are 
being used to make steel more 
efficiently, cut ships’ plates more 


quickly and more accurately, weld 
metals more strongly, to send up 
rockets and to save lives 

Made for general interest by 
World Wide Pictures Ltd., “O for 
Oxygen” is photographed in East- 
man colour, printed by Techni- 
color and runs for 23 minutes. It 
is among the fifteen films selected 
by the Federation of British In- 
dustries and the British Employers 
Confederation to be included in the 


British entries for the Second 
International Festival of Industrial 
Films at Turin 


Copies of the film in 16 mm 
and 35 mm. will soon be available 
on free loan from B.O.¢ 
colleges and similar organizations 


to schools, 


BLACK AND DECKER 
ACQUIRES MAJORITY 
INTEREST IN FRENCH 
ELECTRIC TOOL FIRM 
HE Black and Decker Manu- 
facturing Co. of lowson, 

Maryland, U.S.A., has acquired 

a majority interest in the firm 

SOCOMEDA Société de Con- 

structions Mecaniques du Dauphine 

of Lyon, France, a subsidiary of 

Landis-Gendron, S.A 

Since 1922, Socomeda has manu- 
factured and marketed a diversified 
line of portable electric tools in the 

French and European’ markets 

Electric tools for the “handyman” 

market and for heavy-duty industrial 

service; grinders, blowers and high- 
frequency electric tools are marketed 
under the “MICOX” brand \ 


line of specially-insulated electric 
tools is known as “MICOX-ISAI 
Socomeda’s head offices are at 


37 Rue Colin, Lyon he electric 
tool factory is a 30,000 sq. ft 
plant in the neighbouring town of 
Brezins. Here a complete manu- 
facturing operation is performed, 
including the winding and assembly 
of motors. ‘“‘Micox”’ 
and warehousing operations are 
maintained in Lyon and in Paris 
and “Micox”’ distributors are loca- 
ted throughout Europe and in many 
world markets. 


sales, service 
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electrode materials produced by 
Publications Enfield Rolling Mills Ltd., Brims- SYSTEMS FOR 
down, Enfield, Middlesex, is fully SWITZERLAND 
described in a new booklet pub- 


for Industry lished by the company HE Société Genevoise D’ln- 
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* * * struments 
Full technical data on the alu- Switzerland, has placed an order 
TT°HE 1961 edition of the verv minium alloys availab from the worth approximately £20,000 with 
I popular TRICO Continental Imperial Aluminiur ( Lid., EMI Electri nics Ltd. for six EMI 
Drivin Guide is now available P.O. Box 216, Wittor Birmingham, rotary control ystems to fit 
Motorists going abroad would do 6, are given in a new booklet Rotoptic” rotary positioning tables 
well to send for a copy of this entitled “Imp Aluminiun This order from Geneva follows 
| little “travelling companion exhaustive : vy on two proto- 
tains, in condensed chart types of the equipment 
ah of information invalu- NEW WAY rO TRIM Similar EMI control systems have 
rigor : “bie LAWN EDGES , ee : . 
adie on any motoring tour oO he yeen ippiied ft well-known user 
continent A NEW and inexper mean ompani n the United Kingdom, 
The Guide is available free on § Keeping garden lawn cdges Belgium and Holland 
request from Trico-Folberth Ltd., ae ~ 1 Udy Ww :; < oe The accuracy of this equipment 
(sreat West Road, Brentford, hee - ye — tg —s — is 1id to be the highest available 
Middlesex a3 em rg sf r*, a Alum- today in rotary control systems 
. " 2 Ba an i ee P ; It can be fitted with both 5- and 
“Fluid Drive Shears,” “‘Hydra- > aa ve Sages cig tge 8-hole punched tape input and 
versal Shears,’ “Stagger Feed = oo ” > ee or SS many special extra facilities 
Presses,” and “C-Frame Presses’ 100 ft. long, which goes into the h ' ; , 
ground round the lawn, and being his control equipment is an- 
are the titles of illustrated booklets eee Wine mine dine cat Peedi other of the now familiar EMICON 
recently issued and describing. the ia “shee el Psp oi er ich i systems available for machine tools 
respective ranges of machines which ligt fee ‘ aiid Meat meni h of all kinds 
are manufactured by Joseph Rhodes | “8 ay ea 2 a = epee 
and Sons Ltd.. Wakefield. Infor- placed just below the level of the SGIP sells this equipment in the 
lawn, so that the mower blades can United Kingdom through Société 


mation is also given in these book- 
lets on ancillary equipment, tooling, 


etc 


Pass over it Genevoise Ltd, Newport Pagnell. 


* * * 

“A Visit to M.K. Electric in 
1960”’ describes in an excellently- 
produced and illustrated booklet an 
impression of a visit to the Edmon- 


NEW MILL FOR SAMUEL FOX 








ton, London, works of M.K. 
Electric Ltd. This company, which 
manufactures a wide range of elec- 
trical switches, plugs, sockets, etc., 
produce all the required components 
including springs, pressings, plastic 
mouldings, etc., etc. From the 
illustrations in the booklet it appears 
that the company have extensive 
pressworking facilities including a 
large number of C.V.A. dicing 
presses, and Rhodes small power 
presses, fitted with interlocked 
guards, for riveting sub-assemblies. 
- * * 

A booklet has been issued by 
Floform Parts Ltd., Box No. 302, 
Heath Street, Birmingham, 18, a 
new company jointly owned by the 
G.K.N. Group, and Steel Industries 
Inc., in the U.S.A., describing the 
facilities the company have for 
producing components by cold metal 
deformation including cold extrusion 
in a range of metals. 

* * * 

Eguipment for producing nitro- 
gen ‘hydrogen mixtures, from blast- 
furnace gas, for use in the annealing 
of sheet and strip, is described in a 
leaflet issued by the gas atmospheres 
division of The Incandescent Heat 
Co. Ltd., Smethwick. 
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42-in. X 108 
A -in. blooming 
and intermediate 
mill under con- 
struction in the 
Bridgeton 
Works, Glasgow, 
of Davy and 
United Engineer- 
ing Co. Led. (a 
member of the 
Davy - Ashmore 
Group). This mill 
will be installed 
at the Stocks- 
bridge works of 
Samuel Fox and 
Co. Ltd. as part 
of the _§large- 
scale extension 
scheme. It will 
deal primarily 
with quality 
steels, producing 
a wide range of 
blooms and bil- 
lets, and will be 
capable of rolling 
to a very flexible 

programme. 
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A PROBLEM OVERCOME 


GAUGE AND TOOL-MAKERS 


VISIT MOSCOW 


GROUP visit to Moscow by 

48 seniox executives of member- 
firms and the secretary of the Gauge 
and Tool Makers’ Association took 
place in May. 

In addition to paying an official 
visit to the British Trade Fair in the 
Solkiniki Park, the group visited a 
number of Russian factories in the 
Moscow area, each of which em- 
ployed several thousand workers. 
These establishments included a 
machine-tool plant, a small tool, 
cutting tool, and tap and die plant, 
and a factory manufacturing gauges 
and measuring equipment, micro- 
meters, etc. Visits were also paid 
to a small tool and machine tool 
research and development centre in 
Moscow, and to a Russian university 
for technical and practical engineer- 
ing training. 

The Association gave a reception 
at the Hotel Ukraine, Moscow, to 
two vice-directors of V /O “‘sTANKO- 
IMPORT’, the Russian state organiza- 
tion for the import of foreign small 
tools, machine tools, hand tools, etc., 
and very satisfactory arrangements 
were concluded for promoting the 
sale of British precision tools and 
gauges to the U.S.S.R. 
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HE problem of 
installing lift-off 
furnaces in buildings 


with limited head- 
room can be over- 
come 

At the Wire 


Drawers (Midlands) 
Led., Victoria Wks, 
West Bromwich 
the furnace bases are 
placed in awell. Lift- 
ing is by a hoist from 
a beam supported by 
‘A’ frames and there 
is enough clearance 
to move the furnace, 
inner covers and the 
spiders loaded with 
wire. 

The plant, install- 
ed by Incandescent 
Heat Co. Ltd.,is used 
for stress-relieving 
and annealing of coil- 
ed wire and narrow 
strip; Outputs are up 
to 750 |b. per hour of 
steel wire at a temp- 
erature of 700° C. de- 
pending upon load- 
ing. (Courtesy of 
Wire Drawers (Mid- 
lands) Ltd. and Incan- 
descent Heat Co. 
Ltd.) 


NEW LABORATORY FOR 
LAPORTE TITANIUM 
LIMITED 


HE Technical Service Depart- 
ment of Laporte Titanium Ltd. 
have moved to new premises at 
28 Milton Road, Harpenden, Herts. 
The laboratory has been newly 
furnished and equipped and is set in 
sufficient grounds to provide a site 
for an additional exposure station 
for testing the company’s products 
The improved facilities for experi- 
mental investigations which are thus 
made available implement the com- 
pany’s policy of giving better 
technical service to the users of 
titanium oxide pigments. An invita- 
tion is extended to the technical 
staffs of titanium oxide users to 
visit the laboratories for discussions. 


£} MILLION ORDER FOR 


LOEWY 
HE Loewy Engineering Co. 
Ltd. of Bournemouth has 


received orders from West Germany 
to the value of £4 million for thre 
extrusion presses for the production 
of tubes and profiles; the presses 


will be supplied with “Loewy- 
Magnethermic” induction _ billet 
heaters. 


RECONSTRUCTION OF THE 
LONDON METAL EXCHANGE 


OR the first time since the 
premises in Whittington Ave- 
nue were built for the London 


Metal Exchange in 1882 the building 
has undergone major alteration. 

The great problem in redesigning 
the Exchange was to preserve as 
many traditional features as possible 
without producing undesirable con- 
trasts between old and new 

The Ring, a circle of four long, 
curved benches where trading takes 
place, remains the same as it was 
when it was installed in 1882. The 
surrounding room has been com- 
pletely modernized with a new 
illuminated ceiling and modern 
large windows 

The area incorporating the rooms 
of the Exchange has been adapted 
from a single- into a three-storey 
building. There is a new entrance 
hall and new reading and telephone 
rooms 

A clock-controlled system, 
porating a programme 
control panel and _ electric 
replaces a manual bell to indicate the 
end of trading periods. 

Among the many other innova- 
uons is an automatic lamp-signalling 
system to inform firms of telephone 
calls. Each member-firm has an 
illuminated number visible from 
the Ring. 


incor- 
selector, 


belis 


STEEL COMPANY OF 
THOS. W. WARD GROUP 
ORDERS NEW ROLLING MILL 


NEW 14-inch merchant bar and 

section mill is to be installed 
at the Wolverhampton works of 
the Wolverhampton and Birchley 
Rolling Mills Ltd. (a member of 
the Thos. W. Ward Group of 
Companies Work on the new 
project will commence in the near 
future, the total cost being more 
than half a million pounds. Orders 
for the new plant have been placed 
with The Brightside Foundry and 
Engineering Co. Ltd. of Sheffield, 
the rolling mill and its equipment 
costing more than £300,000. The 
structural steelwork department of 
the parent company—Thos. W. 
Ward Ltd.—will erect the buildings 
to accommodate the new mill and 
five mew overhead electric cranes 
will be supplied and installed by 
John Smith (Keighley) Ltd., another 
member of the Ward Group. 

The scheme will take about 2 2! 
years to complete and will increase 
the productive capacity of the 
company to approximately 150,000 
tons of steel bars and sections per 
annum. 
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NEW 


PLANT 


and 
EKQOUIPMENT 


equipment, processes, etc., of interest to 


A monthly review of new machines, | 


the producer and user of sheet metal 


Automatic, Portable Coating-Drying Unit 

N automatic machine for applying and drying 
A lubricating compounds on blanks prior to press 
shaping and drawing, is now being produced by 
Murray-Way Corporation. This new machine is claimed 
to cut production costs by eliminating the manual 
operations of “‘swab-sticking”’ or spraying of lubricants 

Mounted on a single, portable frame with foot-operated 
stabilizers, this economical machine consists of three 
components: an automatic loader, a roller-coater, and an 
infra-red, continuous-type oven 

A stack of blanks is manually placed on the loading 
platform where a vacuum cup picks up single blanks and 
deposits them one by one on the roller-coater lead-in 
conveyor. An air jet removes any extra blanks which 
might have stuck to the one being lifted. As a final 
precaution, a special sensing unit rejects any blanks which 
the air jet has failed to separate. 

[he lead-in conveyor carries the row of single blanks 
through the roller-coater, which may be quickly adjusted 
for gauge of stock and thickness of coating. From the 
roller-coater, a lead-out conveyor carries the coated blanks 
through an oven equipped with infra-red lamps. 

[hese machines are easily manoeuverable from press to 
press, or may be stationed at a central supply location 
Che unit illustrated in Fig. 1 is designed for use with 
10-in. to 20-in. blanks at a production speed of 400 pieces 
per hour. Units are available for use with both larger 
and smaller blanks at higher or lower production speeds 
Production speed may be synchronized to match the 
stroke of the press with which the machine is being used 

British agents for this machine are Automation Ltd., 
Devonshire House, Vicarage Crescent, London, S.W.11 


Improved Welding Electrode 
LIMINATION of objectionable welding 
together with improved slag detachability are the 
main features claimed for the new Diadem ‘Ruby’ 
range of electrodes recently introduced by Cooper and 
lurner Ltd., of Vulcan Road, Sheffield, 9 

[his mild-steel electrode is designed primarily for 
fast, high-quality welds in the downhand position, 
although it is also suitable for vertical and overhead work 
The Ruby range has full M.O.T., Lloyds and other 
official approvals It complies with B.S. 639: 1952, 
and B.S. 1856 regarding mild steel welding requirements 
and such other British Standards as B.S. 2642 covering 
the metal arc welding of medium tensile weldable 
structural steel to B.S. 968. Due to careful matching of 
the core wire and covering, it is particularly suited to 
the production of smooth dense welds of high strength, 


fumes, 
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1.—Coating-dryt 


ductility and toughness by welders of only limited 


experience 

rhe “Ruby” range is designated E.217 on the B.S 
coding and E.6012 on the AWS-A.S.T.M 
mechanical properties include a yield point of 24 to 28 
tons per sq. in., an ultimate tensile strength of 29 to 
34 tons per sq. in., and an Izod impact value of 50 to 
70 ft. Ib. The chemical analysis is carbon 0.008 to 
10 per cent, silicon 0.11 to 0.14 per cent, manganese 

to 0.65 per cent, sulphur 0.025 to 0.035 per cent, 
phosphorous 0.015 to 0.025 per cent. The electrodes are 
produced in a range of ten sizes, from 16 gauge to { 1n., 
supplied in 14 lb. or 7 Ib. standard packs, 
according to size The deposition time per foot of 
electrode at maximum current is 55 seconds for an 
8 gauge electrode and 68 seconds for a 4 gauge electrode 
Current values are 170 amps average and 190 amps 
maximum at 8 gauge and 290 amps average and 315 amps 
maximum at 4 gauge 


1719 


scale The 


( >> 


and are 


New Methods of Fixing Honeycomb 
NEW method of fixing Hexmetal, a honeycomb 
structure made of strip metal in monolithic refrac- 
tory linings has resulted in considerable saving in ume 
and labour The method is being used with success in 
refractory linings 
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Previously, headed studs were affixed to suitable centres 
on the plates for securing the reinforcement and to take 
the weight of the lining. The thickness of the lining 
determined the length of the studs used. After the first 
layer of refractory was applied to the level of the studs, 
Hexmetal was welded to the studs. A final coat of 
refractory was then applied to fill the cells of the Hexmetal 

With the new method, a preformed mesh of Hexmetal 
is supplied with lugs of the appropriate length secured in 
place. The whole assembly can then be anchored to the 
shell to be lined in one welding operation. Gunning is 
then carried out in one operation by firing through the 
mesh; the cost of installing the complete lining is thus 
reduced considerably. 

Hexmetal surface armour is being used increasingly for 
blast furnaces, cyclones, dust collectors, sinter plants and 
coke bunkers, etc The product is made by Causeway 
Reinforcement Ltd., of Five Ash Works, Northfleet, 
Kent 

Power Presses 

HE new range of Bentley friction clutch power 

presses, manufactured by Samuel Griffiths (Willen- 
hall) Ltd., comprises three non-inclinable presses of 60, 
100 and 200 tons respectively. The 6-h.p., 60-ton press 
gives 50 strokes per min., has a fixed stroke up to 6 in 
max., and 18 in. daylight on top dead centre with 3 in 
ram adjustment up. Its table surface is 20 in. wide 
24 in. with 12} in. dia. bed aperture. The 10-h,p., 100-ton 
press (Fig. 2) gives 40 strokes per min., has fixed stroke up 
to 8 in. max., and 22 in. daylight on top dead centre with 
4 in. ram adjustment up. Its table surface is 26 in. wide 

32 in. with 15} in. dia. bed aperture. 

Ihe frame is fabricated from steel plates and so designed 
that no weld is in tension or shear. Ram and con. rod 
are of cast steel, and the shafts of nickel-chrome steel! 
The four lengthy guideways, being at the corners of the 
ram, allow intricate tools and dies to be accommodated 

Control of ram movement is effected by a multi plate 
adjustment air clutch and brake, a 12-in. clutch controlling 
the 60-ton, and a 16-in. clutch the 100-ton machine 
Control may be either hand- or foot-operated, a selector 
switch giving alternative control of clutch only (with 
isolated motor) and inch, for toolsetting; or operation by 
single, repeat, or continuous strokes 

Standard equipment includes top 
adjustment to ball screw; pneumatic equipment 
oil mist lubricator; and lubrication system 


extractor; ratchet 
, 


including 


Silicone Rubber 

I C.I. Nobel Division has added a further two products 

to its range of “‘Silcoset”’ silicone rubbers Phese 
rubbers, which cure at room temperature, were first 
introduced in 1960 

**Silcoset”” 103 is a white 
at room temperature to a resilient silicone rubber after 
addition of the appropriate curing agent. This rubber, 
similar in properties to the pink “‘Silcoset’’ 100, intro- 
duced in 1960, is recommended for high temperature 
sealing, patching, caulking, potting and the encapsulation 
of sensitive electronic assemblies. Dissolved in a solvent 
it can be sprayed, and cloth may be coated by spraying 
or dipping 

“Silcoset”’ 104 is thixotropic, 
make application from a caulking gun eminently 
factory. ‘“‘Silcoset’’ 104, which can be readily bonded to 
primed metal surfaces, suited for sealing, 
patching and caulking when a room temperature cure is 
necessary 

Four curing agents are av 
“*Silcoset”’ Curing Agent “A 
agent, ““B”’ is comparatively slow 
long pot life is meeded, ‘‘( is a non-toxic 
“D” is very fast acting 


solvent-free paste that cures 


with flow properties that 


satis- 


Is especially 


ailable for these rubbers 
a general-purpose curing 
acting and useful when 
agent, and 
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Fig. 2.—100-ton power pr 


Electrode for Mild Steel 


SSOCIATED ELECTRICAI 
have introduced a new Class E.217 
the ** Gazelle.” This electrode represents an 
range formerly known as Metrovick 
with names Sylvick, Castivick, etc 
* Gazelle has been dev eloped to obtain 
speedy welding; features are high 
runs per electrode than with standard ( 
slectrodes, and a combination of characteristics th 
sure high quality welds with maximum ease of operation 
Of the non iron-powder, contact type, the “ Gazell 
is said to be capable of satisfactory operation over 
wide current ranges; for example, the current rang< 
t-gauge 1s 190 350 amp 
Operation is similar to that of iron-powder contact 
type electrodes, with an added advantag« : 
and deslagging properties are hig 
Gazelle ” electrodes are approved by Lloyds 
of Transport, and are labl 
or for normal demands 


INDUSTRIES LTD 
mild-stee] welding 


to the 


travel 


splatter, 
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“* This is why ‘FASTEX 5’ is Britain’s 
top selling welding electrode...’ 


ye Murex 


Fastex 5° 


ownhand welding, the 
of fabrication work and can be 


manufacturing and research fac 


MUREX WELDING PROCESSES 


T.43/607 


J 


ther type and this ts 


efficient electrode 
an absence of 
igh primarily designed 
utable for a wide range 
1 by the most modern 


And its price 


LTD., WALTHAM CROSS, HERTS. 





Drum Opener 
NEW product, designed and manufactured by Moon 
Brothers Ltd. of Beaufort Road, Birkenhead, was 

introduced recently. The machine, Model C.D. (Fig. 3), 
is designed to cut the top off steel drums of almost any 
size. It is entirely hand-operated, supplied with suitabl 
gauging rollers to hold it in position on the drum, and is 
operates by cutting through the body of the drum just 
below the end seam. Operation by the handle through 
reduction gearing is extremely easy. Hardened tool steel 
is used for the actual cutters to secure maximum working 
life and all components are made to machine tool standard 
This also ensures that the top edge of the drum body is 
cut square and clean to render it suitable for possible 
reconditioning 

The machine is envisaged for a variety of applications 
in the oil, chemical and paint industry, etc., or to any 
other user who requires the rapid removal of a quantity 
of drum heads to gain full diameter access to the interior 
of the drums 

Another application is in drum re-conditioning plants 
when it is sometimes required to remove old end stampings 
and then re-flange for double-seaming new stampings, 
or to externally curl the top edge of the body for the 
fully open top type of drum. The clean edge left by the 
drum opener readily permits either flanging or curling 
to be carried out 


Resistance Welders 
TANDARD RESISTANCE WELDERS LTD., 
Maypole Fields, Cradley, Staffs, have developed a 
low-capacity vertical sliding head, air-operated combined 
spot, projection and stitch welder ‘Fig. 4 
As many as 250 progressive per minute are 
obtainable on light-gauge material, but the rate of welding 
varies with the thickness of the material being welded 
Ihree sizes of this design are available at nominal 
ratings of 25, 35 and 50 kVA, at 50 per cent duty cycle 
Each welder is designed to give the requisite maximum 
electrode tip pressure when working on an air line pressure 
of 80 Ib. per sq. in. For pressure regulation a control 
valve is located between the air filter and lubricator. 
The electrode arms can be moved through the horizontal 
plane. The bottom arm is bored at both ends to take an 
electrode, the bore at one end holding the electrode 
vertically, while the other end is set at an angle of 20 deg 
Heat regulation is by means of a 6-stage off-load rotary 
switch 
The transformer is of the S.R.W. high-efficiency 
impedance type, designed to operate on two phases of a 


spe ts 


low- 
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Fig. 3 (left 


Drum opener 


(slass 
primary 


400 440-volt, 50-cycle, 3-phase electric supply 
braided and silicon bonded wire is used for 
winding, thus giving a high safety factor to the transformer 
A 4-stage electronic timer working in conjunction with 
the ignitron contactor or contactor switch, to control 
the welding cycle is provided—squeeze, weld, forge and 
off Single or repeat operation is catered for. 
Range in Cycles 
3-20, 15-100 
Weld 3-20, 15-100 
Forge 3-50 
Off ; 3-50 


two ranges 
two ranges 


Squeeze 


Electric Power Conversion 

NVERTER units for use in almost any situation 

where it is desired to operate, from direct current, 
electrical equipment normally requiring an alternating 
current mains supply, are now being produced by the 
Electronic Apparatus Division of Associated Electrical 
Industries Ltd. 

These d.c./a.c. units are being made in three ratings, 
but a wider range is being developed rhe first of the 
three units rated as at present was designed for the 
British Transport Commission to operate from 110 volts 
d.c. giving 230 volts a.c. at 1,200 c/s and 240 watts, 
and was for the fluorescent lighting of railway coaches 
The second is a low-priced unit of interest to farmer 
It operates from any smooth 24-volt d.c. supply (such 
as tractor batteries) giving an output of 230 volts ax 
8 kc/s, 40 watts, and can be used for operating smal 
fluorescent lighting installations 

Originally developed for I.C.I. Ltd. for use as a power 
pack supply for shunting loco communication equipment, 
the third unit also operates from a 24-volt d.c. supply 
Che output is 230 volts, 50 c,'s at 100 watts, the unit thus 
being suitable for a wider range of applications demanding 
larger power supply 


} 
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AUTOMATIC 


FEED 
PRESSES 


| 
| 
| 


TAYLOR & CHALLENL? y' A 


4 MAKERS IRMINGHAM. ; 
Dial Feed ) — « 


, 


WE ALSO MAKE = 





Power Screw Presses 


Double Action type 
Drawing Presses 


Single and 
Double Crank Presses 


Open-fronted Presses 
Double sided Presses 
Cartridge machinery 
Minting machinery 


TAYLOR & CHALLEN LTD. 
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ODDIE FASTENERS 


The fastener with endless applications in the 


Sheet Metal Industry. HOUNDS 
SIMPLE—POSITIVE—SELF LOCKING creyHEe’ SOLDERS 


Made in a variety of types and sizes. Special TINMENS, PLUMBERS AND OTHER QUALITIES 


fasteners to suit customers requirements. WIRE or TAPE. Solid or resin cored 
Used on quickly detachable panels, inspection TO BRITISH be aseneas SPECIFICATIONS 


doors, access covers, machine guards, panel 
covers, fairings, box lids, etc. TIN : Ingot & Bar 


For full details and literature apply to 


ODDIE BRADBURY & CULL LTD. BATCHELOR, ROBINSON & CO. LTD. 


SOUTHAMPTON 19 BORDESLEY PARK ROAD - BIRMINGHAM 10 


Telephone: 55883 Cables: FASTENERS SOUTHAMPTON GRAMS: “STANNUM, BIRMINGHAM" PHONE: VICTORIA 2291-2 




















39% : 


EACH. 


ARTICLES 


FOR THE SHEET 
METAL AND TIN- 
PLATE INDUSTRIES 
SPECIALITIES 
WIRE BAIL AND / 
DRUM HANDLES 
IN ALL SIZES FOR 
PAINT, OIL AND 
OTHER CONTAINERS 


a YI 


BRADLEY & BURCH 
WIRE COMPONENTS 
LIMITED 
65, LONDON WALL, LONDON, E.C.2 


"PHONE: NAT. 7518 "GRAMS: CLAVIGER, STOCK, LONDON 








Patentocls Ltd Mitre House. Western Road, Brighton. Te! Brighton 25580 
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BENDING 
ROLLS 














SHEET & PLATE 
LEVELLERS 


SECTION 
STRAIGHTENING 
MACHINES 


Metalworking 
Machinery... 
Tube and Bar 
Straightening 
Machines 


Write for catalogue 
our Engineers t 


your probDiem 


HYDRAULIC STRETCHING MACHINES 





GUILLOTINE 
SHEARS 


TUBE & BAR 
STRAIGHTENING 
MACHINES 


THE BRONX ENGINEERING CO. LTD., WORCESTERSHIRE, LYE, ENGLAND 


grams: BRONX. LYE 
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The Quicktest 


DIAL CALIPER GAUGE 


THE SPEEDY METHOD OF CHECKING, 
BY DIRECT READING, INTERNALS, 
EXTERNALS AND THICKNESSES 





A wide range of Quicktest, Intertest and 

Compitest Dial Caliper Gauges is available for 

measuring Sheet, Strip, Rounds, Tubes in Hard 
and Soft Materials. 


CAROBRONZE LTD. 


(SMI) SCHOOL ROAD, LONDON, W.4 
CHISWICK 0245 











WORSON Pneumatic 


Die Cushions — for 
BETTER PRESSINGS 


OAZ—-FSrrxo 


mo-<mO 





FOR DETAILS APPLY:— 


WORSON DIE CUSHIONS Lip. 


Dept. M., RABONE LANE WORKS, SMETHWICK, 
STAFFS. Tel: SMETHWICK 0939 
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You never see a prima donna 
ca pair of Bennett’s gloves 


Aa KE : 
, an ‘ eS ~ 
Cal : 
Y A, é 
VO Se es 
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, \ Y 
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a“ 


—but operatives 
sing their praises! 


BENNETT’S 


INDUSTRIAL GLOVES 


H. G. BENNETT & CO. (Gloves) LTD 

Industrial Glove Specialists 

LIVERPOOL 23 - GREat Crosby 39967 
cve17(A 


erforated 
etals for 


eGous 86}. & F. Pool Per‘orated Metals 
fouee = are today giving splendid 

service in over 40 great indus 
tries. It is first-class equipment 


at the right price! 
on LTD 


Hayle, Cornwall. Hayle 3213 
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Choose Safely 
choose... 


HVILAN 


ELECTRIC CHAIN HOISTS 





* Single and two-speed 
hoists available 

* All hoists carefully 
checked and certificates 
issued to cover 50", 
overload 

*16 models, Scwt. to 
30cwt. capacity 

* 10’ to 30’ lifts available 


Pe ORTIMER 


MORTIMER HOUSE, ACTON LANE, NAP 5160 
LONDON, N.W.10 Tel : ELGar 3834 













Patent applied for 





No. 31 597/57 
New type permanent insert bush single blow fixing. Suitable for 
sheet metal, plastic or plywood, All threads up to xir 
i yer Jay A 
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Note serrated face and 
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b E N TO N TONBRIDGE ROAD, 
HAROLD HILL + ESSEX 
ENGINEERING co. LTD Phone: Ingrebourne 43864 & 43865 
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ENGINEERS & 
PR 


Press Tools for the Tin Box and 
Sheet Metal Trades 
Makers of Press Tools to blank, form and curl in one 
operation. Covered by patent No. 833055 


DIE FORGINGS 
POWER PRESS REPAIRS 

GEAR CUTTING | 

PRESS WORK | 


Send for List of Second-hand Presses and 


Specialities 


Machinery 


H. & G. HOPTON (Est. 1870) | 


219-221 BLACKSTOCK ROAD, LONDON, N.5. || 
Telephone: Canonbury 9444/5 l 











HINGES 


SPECIALIST MANUFACTURERS 
TO THE SHEET METAL TRADE 


STANDARD 


SPECIAL PURPOSE 
CONTINUOUS (Piano rvre) 


IN 
Mild Steel, Stainless Steel 
Brass and Aluminium 


LARGE STOCKS MAINTAINED 
GOLD & CO. (B’HAM.) LTD. 


CASTLE WORKS, TAMWORTH, STAFFS. 
Phone: 1391/2 




















Announcing . . | 


The KIM Truck Wheel 


Fabricated from heavy steel and built 3 carry heavy loads. 
Standard wheels are available in 74”, 82?” and 12” dia- 
meter, with $”, 2?” or 1” clearance thy ‘Hub centre 1]” in 
lengths. Stove enamelled any colour. Fitted large section 
rubber tyre. Non-standard wheels to your specification can 
be fabricated. Also sheet metal work of every description. 


Write for details to :-— 


H. KIMBER LTD. 


A o£ 
wake 
rein 6, HIGH STREET, COLLIERS WOOD, S.W.19 
Wheel dismantled Telephone: LiBerty 7281 (4 lines) 





Wheel assembled 



































HAND & POWER PRESSES ‘SPOT Ww ELDERS 
OF ALL TYPES & SIZES UP TO || cdgueiaege=p tieironic cones 





400 TONS PRESSURE 


driven. 







Motorised. 
Geared or Ungeared. 
Adjustable Stroke. 


Self-Oiling Flywheel AND 
or Sight Feed AUTO FABRIC 
Lubrication. 
WELDERS 
Safety Catch. | ion 
Hand Guards. Steel Wire Mesh 


Automatic Feeds 


Rigid or 'nclinable. Write today for full 


particulars 


7 | tn 
} P 3 = >: 
SWEENEY & BLOCKSIDGE (P.P.) LTD. || “SSM BIO” THE WESTMINSTER 
coer eee, eR ietohene || 200 Weiter QP ENGINEERING CO LTD 
(Dept. RW5), Victoria Rd., Willesden Junction, London NW10 





EAS. 3231/2 
Sonia, Birmingham Tel: ELGar 7372 (2 lines) 




















» TOGGLE BOLTS 


for 
Wood and Metal 
Boxes. 
Food Canisters. 
Instrument Cases. 


Factory Equipment, 
etc. 


MADE IN ALL SIZES. 
Catalogue on request. 


PARKER (TOGGLES) LTD. 39 WILSON ST., LONDON, E.C.2 ’Phone: Monarch 8629 
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’ Yo , rn rf a kh I \ T ~ 
CLASSIFIED ADVERTISEMENT: 
PREPAID RATES: TYPE ADVERTISEMENTS (no blocks) 2/- per line or 24/- per single column inch (12 lines per inch). Minimum 

charge 8/- (4 lines). Average number of words per line 7 


DISPLAY ADVERTISEMENTS (with or without blocks) per single column inch (width 2 ins.) 12 insertions £1. 10. 0. each, 
6 insertions £1. 13. 0. each, single insertion £2. @. 0. (pro rata larger spaces) BOX NUMBER 2/6 including postage of replies 








a remittance) and REPLIES TO BOX NUMBEK® should be addressed to the Classified Advertisement 
2. Telepbome: TRAfaigar 6171. 


Advertisements (accompanied by 
Manager, ‘* Sheet Metal Industries,"” John Adam House, 17-19, John Adam Street, Adelphi, Londoa, W.C. 


MACHINERY and MATERIALS | MACHINERY and MATERIALS FOR SALE—Cont. 
































| 
WANTED 
ROS &-Stati Motorised Can 
| ng Machine for sale. At presen.|] 2 IME RECORDERS 
2 0 TO ww ton Press Bed area | 4-2 ' ans ‘ x 9 in. x | RENTAL SERVICE 
_ approxims 6 ft. x 4 ft. with e@ gh nehn o — & testing | ED 
stroke from 12 in » 14 in. Full details to: or pressure test , A. aryl TIME RECORDER SUPPLY 
rist tal oO Oo ts td.. tol, § eaky ans automatically ejected | 
See eee Compe, 55, Hee sotor drive 40 Production & MAINTENANCE CO., LTD. 
— —— ————— s per minute.—F. J. Edwards, Ltd., | Hop 2239 
TON BOX Plant and Presses required 7 3 . - NWI o Set 167/169, BOROUGH HIGH ST. LONDON, 8.E.1 
suitable for round and irregular con- _— 
tainers manufacture.—Modern Packages Ltd., — = —_—— - —_—_—___—_—— —_—_—— 
Byass Works, Port Talbot, Glamorgan 
er ar 
~ = 96 im. & .018. Pattern 20. Cann Here are six modern Press Brakes for 
MACHINERY and MATERIALS) dian orivin. Approx. 100, ex stock. PO! work nearly every S.M. Shop can use. 
114) Ext. 22 |}f No.131A. 4 fc. x 18¢.— 6” throat—10 tons 
FOR SALE No.131B. 4 ft. x 18g.—12” throat—10 tons 
|i No. 265 6 ft. x 18g.— 6* throat—25 tons 
EL LIMITED | i No. 56A 6 ft. x 16g.— 6” throat—25 tons 
LEO RAPP (STE ) |f No. 568 6 ft. x 16g. for punching—25 tons 
|i No. 68B B ft. x 14g. — 8” throat— 36 tons 
Steel Stockholders | | ideal tor work within rated capacity. Variable 
Wimborne Avenue, Norwood Green, Southall, Middx. | | strokes up to 50 per minute. Foot control. 
Telephone : Southall 2322 Telex: 25172 All steel construction, 
Mild Steel Sheets, C.R.C.A., C.R.G.P., E.D.D., Zinc Coated, Galvanized. | | Reasonable prices. Circular on request. 
Plates up to 6". Black and Bright Mild Stee! Bars, Flats, Sections. || THE OLIVER MACHINERY 6O.LTD. 
Primes and Non-Primes. Capacity for shearing and profile cutting. 196 DEANSGATE, MANCHESTER, 3 




















MAIN AGENTS, STOCKISTS AND SERVICE ENGINEERS FOR ‘ MORGAN ’ SHEET METAL MACHINES 


Guillotines 
treadle 

3 18G £64.10.0 
3 16G £81. 0.0 
4 18G £94.10.0 
4 16G £105. 0.0 
6 18G £245. 5.0 
8 20G £344. 0.0 
power 

A 14G £395.15.0 
4’ 10G £542. 5.0 
6’ « 14G £535. 0.0 
6’ 10G - £640.10.0 
6’ ; £1,476.15.0 
8’ £2,021. 5.0 





Bending Rolls 


hand power Folders am 

3 18G — £29. 0.0 6’ « §° — £435. 0.0 (Drop End) ; 

4 16G — £47. 15.0 6’ « 4° — £840. 0.0 (Drop End) 3 18G — £70. 0.0 

4 14G — £99. 15.0 6’ = 4° — £940. 0.0 (Drop End) 4’ « 18G — £91. 5.0 

6 16G — £86. 5.0 8’ +” — £900. 0.0 (Drop End) 6’ 16G — £230. 0.0 

6 14G — £160. 0.0 8 x 4” —£1,365.0.0 6’ x 14G — £338.15.0 

6 s” — £236. 5.0 8 = 4° — £1,930.0.0 6 10G — £565.10.0 
8 « 14G — £670. 5.0 


For full details write to: ; 
swing beam type 


+ 14G — £404. 5.0 
6’ 14G — £373. 0.0 










] 


f 


oat |B 25-37 HACKNEY ROAD, LONDON, £.2 SHOreditch 6357/5635 
ENGINEERING COMPANY LIMITED For all metal working machines 
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MACHINERY 


and 


MATERIALS FO 


R SALE—contd. 





” IRCHEIS Automatic 
Machine for sale Suitable 
the side seams on tin plate 
length of mandrel 13 in 
irel 2§ in Arranged motor 
I J. Edwards, Ltd., 359 
London N.W.1 or 41 
Birmingham 


Side Seam Cl 
for 
bodies Ww 
Diameter 
driv 

Euston 


Water 


orking 


yf man 
440 / 3/5 
Road, 
Street 


I HODES Grooving Press for sal For 


clenching the side seams on kegs 
drums and other bodies Max. length 
irum handk Ot in Max thickness of 
material 20 s.w.g Dia. of mandrel 4.13/l¢ 
i Arranged motor drive 400/3/50.—t J 
Edward Ltd 359, Euston Road, Londor 
wil 4) 


Water Street, Birmingham 3 


B' ISS Fully Automatic Soldering Macl 
for sale For side 

bottom m 4-gallon 
in. square x 13% in. deep 


Imperial cans 
Automatic t 


scams 
7] 

















and bottom seams soldering unit with 
feck with fluxing preheating roller < 
“”, wiping and Ooling stations Arranged 
mor drive 44 olts 3 phase, SO cy 
P.otographs and full description from F. J 
Fdwards, Ltd 359, Euston Road, Londor 
N.W.IL, EUSton S000: or 41 Water Street 
Birmingham 3, CEN‘tral 7606 
NCANDESCENT Heat Gas Fired Muffle 
for sal 
One Fiat Firing Furnac 7 ft. 6 in. x 
6 in. wide x ft. 9 in. deep 
Tw Hanging Furna 14 ft ¢ x 
10 in. wide x $ ft in. deep 
Complete wit! harger recording and t 
trolling equipment 
Enquire Entwisle & Kenyon, Ltd Ewbank 
Works, Accrington Telephone 32¢ 
LIVER N« 16 Lock Forme 
1 ) For high speed edge forming 
metal up to 16 s.w.g. Operating i 
per min Complete with forming ro $ 
Motorised 440/3/50.—f J. Edward td 
189. Euston Road, London, N.W.1, 41 
Water Str Birmingham 3 
NEW GOSMETA 40, 66 1 10K 
Power Presses open fronted nclinable 
adjustable strok m rised 400/440 /3 
BLISS 80 ing Action double sided 
Power Press, 1,000 tons cap., stroke 
bed 47 in. x 6f 5 s.p.m. motorised 
BLISS Model double sided, single actior 
Power Press, 110 tons cap 12 in. strok 
bed 26 in. x 26 in., motorised 401 
NEW RUSHWORTH R.150/8 Power Pr 
Brake, 8 ft. x } in ap.. 400/440 5 
BRITISH CLEARING Model 90-6 M 
cal Press Brake, 6 ft. x } in. M.S. betweer 
frames, motorised 400/440 sO 
NEW TRIUMPH 10 ft. x 4 Ove unk 
Guillotine Shearing Machine, all steel 1 
struction, motorised 400 /440/3/50 
NEW KEETONA 8 ft x } All 
Guillotine, motorised 400 /44{ x 
6 ft. x 4 in. cap. Power Op. Bending Rolls 
400 /3/50 
17 ft. x 3 in. or 16 ft. x 1 in. cap. CRAIG | 
and DONALD Pyramid Plate Bending 
Rolls, drop end bearing, balanced top roll 
all motions § thro 1 clutcl box 2 
electrics | 


THOS. W. WARD LTD. 


ALBION WORKS - SHEFFIELD THE OLIVER MACHINERY) 


Phone : 26311 Ext. 371 


- Wards might have it! 








Remember 
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seams top ind ; 


sing | 


closing | 


| 
| 


'| Ten times faster 





OVERLOCK 


LIMITED 
* 
STEEL 
STOCKHOLDERS AND 
SHEARERS 
e 


PRECISION CUT 
BLANKS AND STRIP 


Before placing your next order, why 
not write or phone for our quotation, 
enquiries large and smal! welcomed. 
Large stocks in all gauges of General 
Purpose Cold Reduced Stee! Sheets. 
Prime and Seconds. Competitive 
Prices. Prompt Deliveries. 


WHY NOT TRY THE 





| y™ Tucking Machine for sa At 
| present set up tor wiring } top 

| buckets with cones for 10 in 11 in 12 
jand 13 in. diameter Arranged m ir 

| 400/3/5 Capacity up to 13 in lia 

By any height I J. Edwards, Ltd 359 
| Euston ndon, N.W.1 r 41, Wa 





Street, Birminghan 





SECTION FORM 

| ROLLING 

| MACHINES 
ee 


ROLLS and TOOLS 


Designed and manufactured to 
requirements 


e 
CHAS. W. BIRD Ltd. 


Junction Works, Oldbury Rd. 
Staffs. Smethwick 
SME. 0027 














SITUATIONS VACANT 























OVERLOCK SERVICE 
SALES MANAGER 
Ring MALDEN 3215. (5 lines) ae ee 
Stock! Excell t I > 
61 BLAGDON ROAD, £2,0000/£2,500 pa. dep abi 
NEW MALDEN, SURREY 141, “Sheet Metal Industries,” 17 
j Adam Street, London, W.( 
“cc Tt) TECHNICAL SALES REPRESENTATIVE 
REQUIRED by _ Importers ft tl I es 
OLIVER” [fit ie 
25,000 Lockformers now in use for Duct- — = Sea’ pinks acaieaial 
ing and miscellaneous work. Two sizes | tor s ‘ will be able t 1s 
for 16 and 20 g. sheet. tantio) remunere Car | led. Apt 
The Managing D Pearson Panke, I 
| 1-3, Hale Gr ( M H l j 
1 N.W.7 


MAA ZA 





Locks than Bending Brakes. 
Speed 25ft. per minute. 


| Speed and reliability make the LOCK- 


FORMER pre-eminent. 


| Send for circular, samples and prices | 


co., LTD. 


196, DEANSGATE, MANCHESTER, 3 


in making Pittsburgh | 


| Dob Lane Mill, 





CONTRACT WORK TO PLACE 


a a, 





capacit quired tor gnt 





(a) In 14 gauge leng 14/15 f Jepth « 
section 3 in./5 in., g 10 in. t 14 

(b) In 18 gaug lengths 14/15 ft jeptt 
of section 3 } 4 in rt 42 in. /48 
| Ref Box N 14 Sheet M 
| Industrie 17-19, John Ada Sur 
| London, W.C.2 





TENDERS INVITED 





| ones RS INVITED for 371 

C.R.G.P. Bright Clean 2 in. x 16 g 
| 6 ft. strips Telephor Brookw 1, Surr 
| 2571 





[CONTRACT WORK REQUIRED 





| Wi specialise in slitting your owr 

material in widths from } in.-4 in 
and gauges from .010 in.-.064 in. and would 
welcome enquiries for all types of material 


Quick delivery guaranteed 


ALEX J. CHEETHAM LIMITED. 
Morton Street, Failsworth, 
Manchester. 
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CONTRACT WORK REQUIRE D—contd. 


METAL SPINNING OUR SPECIALITY 
UP TO 9 ft. DIAMETER 
(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


DOMINANT WORKS - ELTHORNE ROAD - LONDON, N. 19 Telephone: ARChway 6631/4 
(opposite Boothby Road) 

















| ET Us quote you for metal spinnings in | V AY we quote y for Metal Spinnings 
a it 











| 4 all metals up to 25 in. blank.—Wades 1 all metals pt % in. blank 
| (Halifax), Ltd., Arden Works, Fenton Road a ial to the plumbing trade. Wilkins 
| Hal fax id Wilk nson Whitwell Green Lane 
——— — - - — El and, Yorks 
| ~ HEET METAL Fabrications of precision 
| and repetitive nature a speciality.—Wades | - 
(Halifax), Lid, Arden Works, Fenton Road, 
| | Hal ifax 
2202 | MANUFACTURERS HAVE CAPACITY FOR 
| 


DRESS WORK of all des a carried | 
Deep Drs 1s in. deep.|! STOVE ELLING 
H. GRAEPEL LTD.) sic ners 22 oo AS, hee. st VE ENAMELLI iG 


(Halifas Ltd., falas Wo rks Fe nton Road 





KINSALE, ce. CORK, ioe Se SLE CTRO CONVECTION OVENS > ain 
Makers of PERFORATED METAL | BENT WIRE ARTICLES SHEET METAL 


SMALL PRESSINGS 


| REPETITION-TURNED PARTS FABRICATION 


SHEARING CAPACITY | 2 CG _. WTO ex eng 
AVAILABLE =| f mnt ( 2) | spot weLoINe 


Up to 10 3 Plate, also UP TO 100 K.V.A, 
‘| 
y' "EO 





cropping of Channels, PRESSWORK 


Angles, Tees, etc. Our own 
UP TO 200 TONS, 6ft. « 4ft. BED AREA 


wns on Teun lg | | ELECTROPLATING 
WELBEGCK (STEEL | ALL TYPES A.1.D. APPROVED 
STOCKHOLDERS) LTD. |g ate OC) BURCO ENGINEERING DIVISION 


Stee! Wharf, River Rd., Barking, Essex || w. & U. ATKINSON, LTD SURMLEY, LANCS. 


Telephone : RIPPLEWAY 5751-4 | Rosre Street Works, Shipley, York. TEL: 7241 


























GRUNDY 


Specialists in High Quality 


SHEET METAL WORK 


Offer a service which specialises in design and 








manufacture to your particular requirements : 


GRUNDY EQUIPMENT, LIMITED, 
High Street - Cowley * Middlesex * Te/. : Uxbridge 38551 
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CONTRACT WORK REQUIRED—contd. 








DRAKESONS—— 


(GENERAL METAL SPINNERS) LIMITED 


CAPACITY UP TO 72° 
IN ALL METALS 








SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 


21 PARKHOUSE STREET, CAMBERWELL 
LONDON, S.ES. sh Obrey 











METAL SPINNING 


STAINLESS STEEL & HYDRAULIC 
SPINNING TO 6 ft. CAPACITY 


SHEET METAL WORK 
STOVE ENAMELLING 
GENERAL ENGINEERING 


Enquiries invited 
ALFRED A. CORRE & CO. LTD. 
23, JACOB STREET, LONDON, S.E.1 


Telephone: Bermondsey 2858 














METAL SPINNING 


Capacity available for 
Metal Spinnings up to 
150 in. diameter. 





and A.R.B. APPROVED 


AI.D 
Long or Short Runs 


Precision Metal Spinnings 


Masons Road, Stratford-on-Avon 
Phone: 3895/6 








STAINLESS 
STEEL 


Specialists 


a 
FABRICATION, WELDING AND 
X-RAY INSPECTION, PRESSINGS 

AND MACHINED PARTS 


eS 
THE TAYLOR RUSTLESS FITTINGS 
COMPANY LIMITED 


Ring Road, Lower Wortley, LEEDS 12 








jand light alloy spot 
|} Machines argon arc “ ling and ig and 


ee ITY availat for fabricat 
Light Alloy and St 


press w 


Al 


y | ELLAND METAL 


| HEET Metal and Light Constructional 

| s Engineers require work of a general and 

| varied mature. Capacity available 8 ft. x 3 in 
Box N 145 Sheet Metal Ir s 


| lustrie 
| 17-19. John Adam Street. London, W.C.2 


| PFz ISION Sheet Metal Work for the 
| Radio ad Electrical Trade. Chassis, 
| Panels, Brackets. etc Power Press capacity 
| up to 100 toms. Press brake capacity up to 
| 105 tons 8 ft. x 7/32 in. All spray and stove 
finishes A.LD approved.—The Kaymet 
Comparfty, Kaymet Works, Sylvan Grove, 
London, S.E.15. Telephone NEW Cross 6644 





PRESSINGS 
Deep Drawing. Up to 8 Deep 


STAMPINGS 


Up to 75 tons Pressure 
SPINNINGS 
Up to 46” diameter 


Send your enquiries to; 


SPINNING CO. LTD. 


SOUTH LANE, 
ELLAND 


Phone 
Elland 2738 











GERHARDY BROS. LTD 





Telephone: Great Missenden 2267 
(3 lines) 





GREAT MISSENDEN, BUCKS 


rote shing 
hand polishing 
All finishes in 


stove enamel 











PECKHA™: 


-TE 
4569 
RODNEY 
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CAN Y O U G.T.E. needs large and 


regular supplies and is 


MAKE prepared to place 
contracts for Binning and 
Storage Units similar to 
T -f ES E those illustrated. Full 
| details will be sent to 
those whose productive 
capacity permits keen 


prices and top grade 


quality 


Write for specification 

and details of quantities, etc., 
stating with your enquiry 

the type of products 

you are now manufacturing 
with catalogues and prices 

of your present production, 


if related to our needs. 


Contact the CHIEF BUYER 
GENERAL TRADE 
EQUIPMENT LTD. 


82-90 SEYMOUR PLACE 
LONDON, ,W.1 
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INDEX TO ADVERTISERS ‘eer = ftussregse 





Cc Pres 
Coated Meta 
Coated Str 
Cohen, (et 
Ltd 

Coley Bros 
Contemf 
Corfield 


lA 


Cowl 
Ltd 
Cox & Danks 


oda Ltd 


kshank 
S. Ltd 


Davy & 
Ltd 

Davy & 
dry Ltd 
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Printed in Great Britain by Wiitams, Lea & Co., Ltp.. Worship St.. E C2 . SS ter tee a ~~ pon —. 
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UNIVERSAL SLABBING MILL #* 
AT THE 
ABBEY WORKS OF S.C.O.W. 


In this by [ sia Enemas a geh Gre pany Lin ited, 
RECENTLY ROLLED urehen 
10,000 TONS oe , “8 : f . the " 359 H lice hea 8 m 
OF INGOTS sritish Timken, Duston, Northampton, Division of 
IN ONE DAY: er Bearing Company. Timken bearings manufa 


gland, A tralia, Oraz Cate. tethin e ER 
65,341 TONS 


"TIMKEN: 


sISTERED TRADE MARK 


zontal rolls, and in the gear drive s for 


taperea roller bearings 











Orso BESCO ALL-STEEL TREADLE 


a GUILLOTINE 


24 in. wide « 16 S.W.G. mild steel 
36 in. wide « 16 S.W.G. mild steel 
48 in. wide « 16 S.W.G. mild steel 


These treadle guillotines are specially 
designed to handle the extreme 
thickness mentioned . . . a unique 
effort for treadle guillotines. 

Great strength is obtained from the 
all-steel construction; the treadles, beams, 
frames and gauge arms are virtually 
unbreakable. Built-in hold-down 

and adjustable gauges with concealed 
strip lighting if required, give 
economical, clean and accurate cutting. 


Two wide machines to cut 
Registered Design 


72 in. wide 18 S.W.G. mild steel No. 859515 
96 in. wide »« 20 S.W.G. mild steel 


complete this versatile range of treadle guillotines. 


The 36 in. and 48 in. ~ 16S.W.G. machines can be 
supp! ed for motor drive All s zes are ava lable 


Designed and built by for pneumatic operatio 





